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ENGINE DESIGN FUNDAMENTALS 


OPERATING PRINCIPLES 


ENGINE TYPES 


The engines used to power motor- 
cycles and many other items of power 
equipment in use today are basically 
similar, All are technically known as 
“Internal Combustion Reciprocating 
Engines.” 

The source of power is heat formed 
by the burning of a combustible mix- 
ture, usually petroleum products and 
air. In a reciproating engine, this 
burning takes place in a closed cylin- 
der containing a piston. Expansion re- 
sulting from the heat of combustion 
applies pressure on the piston to turn 
a shaft by means of a crank and con- 
necting rod. 

The fuel-air mixture may be ignited 
by means of an electric spark (Otto 
Cycle Engine) or by heat formed from 
compression of air in the engine cylin- 
der (Diesel Cycle Engine). The com- 
plete series of events which must take 
place in order for the engine to run 
may occur in one revolution of the 
crankshaft (two strokes of the piston 
in cylinder) which is referred to as a 
“Two-Stroke Cycle Engine,” or in two 
revolutions of the crankshaft (four 
strokes of the piston in cylinder) 
which is referred to as a “Four-Stroke 
Cycle Engine.” 


OTTO CYCLE. In a spark ignited 
engine, a series of five events is re- 
quired in order for the engine to pro- 
vide power. This series of events is 
called the “Cycle” (or “Work Cycle”) 
and is repeated in each cylinder of 
the engine as long as work is being 
done. This series of events which com- 
prise the “Cycle” is as follows: 


1. The mixture of fuel and air is 
pushed into the cylinder by atmos- 
pheric pressure when the pressure 
within the engine cylinder is reduced 
by the piston moving downward in the 
cylinder (or by applying pressure to 
the fuel-air mixture as by crankcase 
compression in the crankcase of a 
“Two-Stroke Cycle Engine” which is 
described in a later paragraph). 

2. The mixture of fuel and air is 
compressed by the piston moving up- 
ward in the cylinder. 

3. The compressed fuel-air mixture 
is ignited by a timed electric spark. 

4, The burning fuel-air mixture ex- 
pands, forcing the piston downward 
in the cylinder thus converting the 
chemical energy generated by com- 
bustion into mechanical power. 


5. The gaseous products formed by 
the burned fuel-air mixture are ex- 
hausted from the cylinder so that a 
new “Cycle” can begin. 

The above described five events 
which comprise the work cycle of an 
engine are commonly referred to as 
(1), INTAKE; (2), COMPRESSION; 
(3), IGNITION; (4) EXPANSION 
(POWER); and (5), EXHAUST. 


TWO STROKE CYCLE. Two stroke 
cycle engines may be of the Otto 
Cycle (spark ignition) or Diesel Cycle 
(compression ignition) type. However, 
since the two-stroke cycle engines 
listed in the repair section of this 
manual are all of the Otto Cycle type, 
operation of two-stroke Diesel Cycle 
engines will not be discussed in this 
section. 

In two-stroke cycle engines, the 
piston is used as a sliding valve for 
the cylinder intake and exhaust ports. 
The intake and exhaust ports are 
both open when the piston is at the 
bottom of its downward stroke (bot- 
tom dead center or “B.D.C.”) The ex- 
haust port is open to atmospheric 
pressure; therefore, the fuel-air mix- 
ture must be elevated to a higher 
than atmospheric pressure in order 
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Fig. 1-1—Schematic diagram of a two- 
stroke cycle engine operating on the Otto 
Cycle (spark ignition). View "B" shows 
piston near top of upward stroke and at- 
mospheric pressure is forcing air through 
carburetor (C), where fuel is mixed with 
the air, and the fuel-air mixture enters 
crankcase through open reed valve (R). In 
view "A", piston is near bottom of down- 
ward stroke and has opened the cylinder 
exhaust and intake ports; fuel-air mixture 
in crankcase has been compressed by down- 
ward stroke of engine and flows into cyl- 
inder through open port. Incoming mixture 
helps clean burned exhaust gases from 
cylinder. 


for the mixture to enter the cylinder. 
As the crankshaft is turned from 
B.D.C. and the piston starts on its 
upward stroke, the intake and exhaust 
ports are closed and the fuel-air-mix- 
ture in the cylinder is compressed. 
When the piston is at or near the 
top of its upward stroke (top dead 
center or “T.D.C.”), an electric spark 
across the electrode gap of the spark 
plug ignites the fuel air mixture. As 
the crankshaft turns past T.D.C. and 
the piston starts on its downward 
stroke, the rapidly burning fuel-air 
mixture expands and forces the piston 
downward. As the piston nears bottom 
of its downward stroke, the cylinder 
exhaust port is opened and the burned 
gaseous products from combustion of 
the fuel-air mixture flows out the 
open port. Slightly further downward 
travel of the piston opens the cylinder 
intake port and a fresh charge of 
fuel-air mixture is forced into the 
cylinder. Since the exhaust port re- 
mains open, the incoming flow of 
fuel-air mixture helps clean (scav- 
enge) any remaining burned gaseous 
products from the cylinder. As the 
crankshaft turns past B.D.C. and the 
piston starts on its upward stroke, 
the cylinder intake and exhaust ports 
are closed and a new cycle begins. 
Since the fuel-air mixture must be 
elevated to a higher than atmospheric 
pressure to enter the cylinder of a 
two-stroke cycle engine, a compres- 
sor pump must be used. Coincident- 
ally, downward movement of the pis- 
ton decreases the volume of the en- 
gine crankcase. Thus, a compressor 
pump is made available by sealing 
the engine crankcase and connecting 
the carburetor to a port in the crank- 
zase. When the piston moves upward, 
volume of the crankcase is increased 
which lowers pressure within the 
crankcase to below atmospheric, Air 
will then be forced through the car- 
buretor, where fuel is mixed with the 
air, and on into the engine crankcase. 
In order for downward movement of 
the piston to compress the fuel-air 
mixture in the crankcase, a valve 
must be provided to close the car- 
buretor to crankcase port. Three dif- 
ferent types of valves are used. In 
Fig. 1-1, a reed type inlet valve is 
shown in the schematic diagram of 
the two-stroke cycle engine. Spring 
steel reeds (R) are forced open by 
atmospheric pressure as shown in 
view “B” when the piston is on its 
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How Power Is Produced 


upward stroke and pressure in the 
crankcase is below atmospheric. When 
the piston reaches T.D.C., the reeds 
close as shown in view “A” and fuel- 
air mixture is trapped in the crank- 
case to be compressed by downward 
movement of the piston. In Fig. 1-2, a 
schematic diagram of a two-stroke 
cycle engine is shown in which the 
piston is utilized as a sliding carbu- 
retor - crankcase port (third port) 
valve. In Fig. 1-3, a schematic diagram 
of a two-stroke cycle engine is shown 
in which a slotted disc (rotary valve) 
attached to the engine crankshaft 
opens the carburetor-crankcase port 
when the piston is on its upward 
stroke. In each of the three basic de- 
signs shown, a transfer port (TP— 
Fig. 1-2) connects the crankcase com- 
pression chamber to the cylinder; the 
transfer port is the cylinder intake 
port through which the compressed 
fuel-air mixture in the crankcase is 
transferred to the cylinder when the 
piston is at bottom of stroke as 
shown in view “A.” 

Due to rapid movement of the fuel- 
air mixture through the crankcase, the 
crankcase cannot be used as a lubri- 
cating oil sump because the oil would 
be carried into the cylinder. Lubrica- 
tion is accomplished by mixing a 
small amount of oil with the fuel or 
by a separate oil metering system. In 
either case, the engine lubricating oil 
is carried carried through the crank- 
case and eventually is forced into the 
combustion chamber where it is 
burned. Where an oil metering system 
is used, ratio of oil to fuel by volume 
is varied by throttle opening and en- 
gine speed. When oil is pre-mixed 
with the fuel, manufacturer’s recom- 





Fig, 1-2—Schematic diagram of two-stroke 
cycle engine operating on Otto Cycle, En- 
gine differs from that shown in Fig. 1-1 in 
that piston is utilized as a sliding valve to 
open and close intake (carburetor to crank- 
case) port (IP) instead of using reed valve 
(R—Fig, 1-1). 
crankcase) 
TP. Transfer port 


(crankcase to 
cylinder) 


C. Carburetor 
EX, Exhaust port 

lP. Intake port 
(carburetor to 
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mended fuel-oil ratio should be 
strictly observed. 


FOUR-STROKE CYCLE, In a four- 
stroke cycle engine operating on the 
Otto Cycle (spark ignition), the five 
events of the cycle take place in four 
strokes of the piston, or in two revo- 
lutions of the engine crankshaft. Thus, 
a power stroke occurs only on alter- 
nate downward strokes of the piston. 

In view “A” of Fig. 1-4, the piston 
is on the first downward stroke of the 
cycle. The mechanically operated in- 
take valve has opened the intake 
port and, as the downward movement 
of the piston has reduced the air pres- 
sure in the cylinder to below atmos- 
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Fig. 1-3—Schematic diagram of two-stroke 
cycle engine similar to those shown in Figs. 
1-1 and 1-2 except that a rotary carburetor 
to crankcase port valve is used. Disc driven 
by crankshaft has rotating opening (RO) 
which uncovers stationary opening (SO) in 
crankcase when piston is on upward stroke, 
Carburetor is (C). 


DESIGN 


pheric pressure, air is forced through 
the carburetor, where fuel is mixed 
with the air, and into the cylinder 
through the open intake port. The in- 
take valve remains open and the 
fuel-air mixture continues to flow 
into the cylinder until the piston 
reaches the bottom of its downward 
stroke. As the piston starts on its 
first upward stroke, the mechanically 
operated intake valve closes and, since 
the exhaust valve is closed, the fuel- 
air mixture is compressed as in view 
sR? 

Just before the piston reaches the 
top of its first upward stroke, a spark 
at the spark plug electrodes ignites 
the compressed fuel-air mixture. As 
the engine crankshaft turns past top 
center, the burning fuel-air mixture 
expands rapidly and forces the piston 
downward on its power stroke as 
shown in view “C.” As the piston 
reaches the bottom of the power 
stroke, the mechanically operated ex- 
haust valve starts to open and as the 
pressure of the burned fuel-air mix- 
ture is higher than atmospheric pres- 
sure, it starts to flow out the open 
exhaust port. As the engine crank- 
shaft turns past bottom center, the 
exhaust valve is almost completely 
open and remains open during the up- 
ward stroke of the piston as shown in 
view “D.” Upward movement of the 
piston pushes the remaining burned 
fuel-air mixture out of the exhaust 
port. Just before the piston reaches 
the top of its second upward or ex- 





Fig. 1-4—Schematie diagram of four-stroke cycle engine operating on the Otto (spark 
ignition) cycle. In view "A", piston is on first downward (intake) stroke and atmospheric 
pressure is forcing fuel-air mixture from carburetor into cylinder through the open intake 
valve, In view "B", both valves ae closed and piston is on its first upward stroke com- 
pressing the fuel-air mixture in cylinder. In view "C", spark across electrodes of spark 
plug has ignited fuel-air mixture and heat of combustion rapidly expands the burning 
gaseous mixture forcing the piston on its second downward (expansion or power) stroke. 
In view "D", exhaust valve is open and piston on its second upward (exhaust) | stroke 
forces the burned mixture from cylinder, A new cycle then starts as in view "A". 


FUNDAMENTALS 


haust stroke, the intake valve opens 
and the exhaust valve closes. The 
cycle is completed as the crankshaft 
turns past top center and a new cycle 
begins as the piston starts downward 
as shown in view “A.” 

In a four-stroke cycle engine oper- 
ating on the Diesel Cycle, the se- 
quence of events of the cycle is simi- 
lar to that described for operation on 
the Otto Cycle, but with the following 
exceptions: On the intake stroke, air 
only is taken into the cylinder. On 
the compression stroke, the air is 
highly compressed which raises the 
temperature of the air. Just before the 
piston reaches top dead center, fuel is 
injected into the cylinder and is ig- 
nited by the heated, compressed air. 
The remainder of the cycle is similar 
to that of the Otto Cycle. 


CARBURETORS 


Function of the carburetor on a 
spark-ignition engine is to atomize 
the fuel and mix the atomized fuel in 
proper proportions with air flowing 
to the engine intake port or intake 
manifold. Carburetors used on engines 
that are to be operated at constant 
speeds and under even loads are of 
simple design since they only have to 
mix fuel and air in a relatively con- 
stant ratio. On engines operating at 
varying speeds and loads, the carbu- 
retors must be more complex be- 
cause different fuel-air mixtures are 
required to met the varying demands 
of the engine. 


vacuum _ VENTURI AIR 
SPEEDS 
sae HG.) (FT. SEC) 
| 45 
225 
90 





FUEL NOZZLE 


Fig. 1-5—Drawing illustrating the venturi 
principle upon which carburetor design is 
based. Figures at left are inches of mercury 
vacuum and those at right are air speeds in 
feet per second that are typical of condi- 
tions found in a carburetor operating at 
wide open throttle, Zero vacuum in fuel 
nozzle corresponds to atmospheric pressure. 


Requirements 


To meet the demands of an engine 
being operated at varying speeds and 
loads, the carburetor must mix fuel 
and air at different mixture ratios. 
Gasoline-air mixture ratios required 
for different operating conditions are 
approximately as follows: 


Fuel Air 
Starting, cold weather ..1lb. 7lbs. 
Accelerating ............ 11b. 9lbs. 
Idling (no load) ........ 11b. 11 Ibs. 
Part open throttle ...... 11b. 15 lbs. 
Full load, open throttle ..11b. 13 Ibs. 


Basic Design 


Carburetor design is based on the 
venturi principle which simply means 
that a gas or liquid flowing through 
a necked-down section (venturi) in a 
passage undergoes an increase in ve- 
locity (speed) and a decrease in pres- 
sure as compared to the velocity and 
pressure in full size sections of the 
passage. The principle is illustrated in 
Fig. 1-5, which shows air passing 
through a carburetor venturi. The 
figures given for air speeds and 
vacuum are approximate for a typical 
wide-open throttle operating condi- 
tion. Due to low pressure (high vac- 
uum) in the venturi, fuel is forced out 
through the fuel nozzle by the atmos- 
pheric pressure (0 vacuum) on the 
fuel; as fuel is emitted from the 
nozzle, it is atomized by the high 
velocity air flow and mixes with the 
air, 

Although some carburetors may be 
very basic, the varying requirements 
of motorcycle engines make it neces- 
sary to incorporate features to provide 
variable fuel-air ratios for different 
operating conditions. These design 
features will be described in the fol- 
lowing paragraphs which outline the 
different carburetor types. 

Carburetor Types 


Carburetors used on motorcycles are 
usually classified by type of throttle 
valve, venturi and starting (enrich- 
ing) method used. The following par- 
agraphs describe the different oper- 
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ivpe iwole valve completely open for high 
speed operation. 






Carburetors 


ating principles. Various combinations 
of the following features are used in 
each motorcycle carburetor. 

THROTTLE VALVES. In order to 
vary the speed, a valve is installed be- 
tween the fuel nozzle and engine 
which limits the volume of combusti- 
ble mixture available to the combus- 
tion chamber. When less mixture is 
available to the combustion area, there 
will be less expansion resulting in 
less rpm and less power. The two 
types of throttle valves commonly 
used are the disc (butterfly) valve 
(Fig. 1-6) and the variable venturi 
(slide) valve (Fig. 1-9). 

If, after the engine has been started, 
the throttle valve is in the wide-open 
position, the engine can obtain enough 
fuel and air to run at dangerously 
high speeds so the throttle valve must 
be partly closed. At no load, the en- 
gine requires very little air and fuel 
to run at its rated speed and the throt- 
tle must be moved nearer the closed 
position. As more load is placed on 
the engine, more fuel and air mixture 
is required for the engine to operate 
at its rated speed. When the engine is 
required to develop maximum power 
or speed, the throttle must be in the 
wide open position. 


DISC (BUTTERFLY) VALVE. A 
typical disc type throttle valve is 
shown in Figs. 1-6, 1-7 and 1-8. As 
the throttle disc is turned, the open- 
ing of the throttle bore is decreased. 
When disc is in position shown in 
Fig. 1-8, the throttle opening is nearly 
closed. Idle speed adjustment is ac- 
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Fig, 1-7—As disc type throttle valve is 
moved toward the closed position, vacuum 
at the main jet (MJ) may not be enough 
to draw fuel into the passing air and an 
intermediate jet (IM) is provided. 





Fig. 1-8—With throttle disc nearly closed, 

the idle jet (IJ) is used. Usually an adjust- 

ment needle (AN) is provided to adjust the 
idle mixture fuel-air ratio, 


Carburetors 


complished by stopping rotation of the 
valve before throttle bore is com- 
pletely closed. When throttle is nearly 
closed, vacuum at the venturi is in- 
sufficient to provide correct fuel-air 
ratio by using only one fuel nozzle. 
Usually an additional idle jet (Fig. 
1-8) and intermediate jet (Fig. 1-7 
are incorporated. 


VARIABLE VENTURI (SLIDE) 
VALVE. A typical slide type carbu- 
retor is shown in Fig. 1-9. When the 
slide is completely open, the small 
step in the throttle bore serves as a 
large diameter venturi for high speed. 
As the slide is lowered, the venturi 
size is decreased as shown in Fig. 1-10. 
Decreasing the venturi size slows the 
speed by decreasing the amount of fuel 
and air mixture that can be drawn 
into the engine and also increases the 
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Fig. 1-9—View of variable venturi, slide 

type throttle valve. Throttle slide (TS) is 

in the fully raised high speed position. 

Valve needle (VN) is raised allowing main 
jet (MJ) to be completely open. 
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Fig. 1-10—With throttle slide lowered to 

idle speed position, only a small amount 

of air is allowed to pass, The valve needle 

(VN) is lowered, closing the main jet and 

fuel is drawn from the idle jet (IJ). Idle 

mixture adjustment needle (AN) controls 
fuel-air ratio. 
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vacuum at the venturi fuel nozzle. A 
valve needle attached to the throttle 
slide is incorporated to lower the 
amount of fuel drawn in by the high 
vacuum created by the small venturi. 
An idle jet is sometimes installed as 
shown in Fig, 1-10 to provide an ad- 
ditional mixture adjustment for low 
speed settings. Idle speed is controlled 
by stopping the throttle slide before 
it completely closes the throttle bore. 
If the valve needle is raised in the 
throttle slide, it will increase the fuel 
flow from the main nozzle at inter- 
mediate throttle settings. 


VENTURI. As previously explained, 
a gas or liquid flowing through a 
necked-down section (venturi) in a 
passage increases in velocity (speed) 
and decreases in pressure as shown 
in Fig. 1-5. When movement of the 
piston draws air through the carbu- 
retor, this change of pressure is what 
causes the fuel to be drawn into the 
air as it passes the fuel nozzle. The 
venturi must be matched to the en- 
gine to provide the right amount of 
pressure drop at the venturi for cor- 
rect fuel-air mixture. Some adjust- 
ment can be accomplished by making 
the fuel flow less (or more) restricted 
by changing the jet sizes; however, 
manufacturer’s recommendation of 
carburetor and jet sizes should be 
closely followed. 


VARIABLE VENTURI (SLIDE) 
VALVE. The sliding variable venturi 
that is commonly used as a throttle 
is explained in a previous paragraph. 
If a larger carburetor of this same 
type is installed, it is possible that 
low speed (part throttle) operation 
will function normally, but at full 
open throttle the venturi will be too 
large to provide the correct fuel-air 
mixture. 





Fig. 1-11—View of vacuum controlled var- 
iable venture type carburetor with throttle 
valve (TV) nearly closed, Idle mixture ad- 
justment needle (AN) is shown. Fuel is 
discharged from idle jet (IJ). 


DESIGN 


VACUUM CONTROLLED VENTU- 
RI. Some models utilize a vacuum 
controlled, variable venturi as shown 
in Fig. 1-11. These models use a disc 
type throttle plate which controls the 
amount of fuel-air mixture available 
to the engine. When the engine is 
running at slow speed (throttle nearly 
closed) the venturi piston is lowered 
as shown in Fig. 1-11. As the throttle 
disc is opened Fig. 1-12 and 1-13 tlie 
vacuum at the venturi is transferred 
into chamber (V) via port (P) and 
atmospheric pressure is admitted un- 
der venturi piston via port (A). The 
high pressure below the venturi and 
low pressure above causes the piston 
to raise as shown in Figs, 1-12 and 
1-13, As with the slide type variable 
venturi, a valve needle is attached to 
the venturi to limit the amount of 
fuel drawn from the main nozzle at 
low speed. An idle mixture jet (IJ— 
Fig. 1-11) and intermediate jet (IM— 
Fig. 1-12) are provided to correct the 
fuel to air ratio throughout the entire 
speed range. It is extremely import- 
ant that the venturi piston is free to 





Fig, 1-12—At intermediate throttle setting, 
atmospheric air pressure is allowed to enter 
port (A) under the venturi piston and ven- 
turi vacuum is transferred to top of piston 
(V) via port (P). The vacuum above the 
piston and atmospheric pressure below, 
causes the venturi piston to raise, Fuel is 
discharged at partially open needle jet 
(NJ) and intermediate jet (IM). 
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Fig. 1-13 — As engme speed and throttle 
opening are increased, vacuum at venturi 
port (P) and above venturi piston (V) 
increases until venturi is completely open. 
Needle jet (NJ) is completely open. 
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move easily in its bore and that it 
fits tightly enough to seal the dif- 
ferent pressures. Idle speed is con- 
trolled by stopping the throttle disc 
before it closes the throttle bore. 


STARTING ENRICHMENT. The ra- 
tio of fuel to air must be much richer 
when starting in cold weather than 
when running at full open throttle. 
Two methods of obtaining a rich start- 
ing mixture are commonly used. 

CHOKE PLATE. Fig. 1-14 shows a 
typical choke plate installation in re- 
lation to the carburetor venturi. 

At cranking speeds, air flows 
through the carburetor venturi at a 
slow speed; thus, the pressure in the 
venturi does not usually decrease to 
the extent that atmospheric pressure 
on the fuel will force enough fuel 
from the nozzle. If the choke plate 
is closed as shown by the broken line 
in Fig. 1-14, air cannot enter into the 
carburetor and pressure in the car- 
buretor decreases greatly as the en- 
gine is turned at cranking speed. Fuel 
is then forced from the fuel nozzle. 
In manufacturing the carbuetor choke 
plate or disc, a small hole or notch is 
cut in the plate so that some air can 
flow through the plate when it is in 
closed position to provide air for the 
starting fuel-air mixture. In some in- 
stances after starting a cold engine, 
it is advantageous to leave the choke 
plate in a partly closed position as 
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Fig. 1-14—As choke valve (CV) is closed 
as shown by the broken lines, vacuum is 
increased at main jet (MJ). 


FUEL 





Fig. 1-15 — View of simplified starting 

valve enrichment method. With starting 

valve (SV) open, the normal idle mixture 

supplied by idle jet (IJ) is further en- 
riched by starting port (P). 


the restriction of air flow will de- 
crease the air pressure in carburetor 
venturi, thus causing more fuel to flow 
from the nozzle resulting in a richer 
fuel-air mixture. The choke plate or 
disc should be in fully open position 
for normal engine operation. 
STARTING VALVE. Fig. 1-15 shows 
a simplified starting system typical 
of the type found in many carburetors. 
A combination of two principles is 
utilized to enrich the fuel-air mixture. 
First, the passage is normally less re- 
stricted (larger) than the normal idle 
passage and second, the starting port 
is located between the throttle slide 
and engine. With the starting port (P) 
located as shown in Fig. 1-15, clos- 
ing the throttle slide increases the 
vacuum at the starting port in much 
the same way as the choke plate pre- 
viously described. It is obvious that 
this rich mixture should not nor- 
mally be used, so a shut-off valve 
is incorporated in the system. The 
starter jet shut-off valve (SV—Fig. 
1-15) is sometimes actuated by a con- 
trol on the carburetor; however, is 
often remote controlled by a handle 
bar mounted lever via a control cable. 


IGNITION SYSTEM 


The timed spark which ignites the 
fuel charge in the cylinder may be 
supplied by either a magneto or bat- 
tery ignition system. To better under- 
stand the operation of the compo- 
nents and the differences and simi- 
larieties of the two systems, they will 
be combined in this section and the 
functions of the various units ex- 
plained and compared. 


Theory 


In the modern ignition system, a 
relatively weak electric current of 6 
to 12 volts and 2 to 5 amperes is 
transformed into a momentary charge 
of minute amperage and extremely 
high (10,000-25,000) voltage, capable 
of jumping the spark plug gap in the 
cylinder and igniting the fuel charge. 

To understand the ignition system 
theory, electricity can be thought of 
as a stream of electrons flowing 
through a conductor. The force of the 
stream can be increased by restrict- 
ing volume, or the volume increased 
by reducing the resistance to move- 
ment; but the total amount of power 
cannot be increased except by em- 
ploying additional outside force. The 
current has an inertia of motion and 
resists being stopped once it has 
started flowing. If the circuit is broken 
suddenly, the force will tend to pile 
up temporarily, attempting to convert 
the speed of flow into energy. 


Ignition Systems 


A short list of useful electrical 
terms and a brief explanation of their 
meanings is as follows: 

AMPERE. The unit of measurement 
used to designate the amount, or 
quantity of flow of an electrical cur- 
rent. 

OHM. The unit of measurement used 
to designate the resistance of a con- 
ductor to the flow of current. 


VOLT. The unit of measurement 
used to designate the force, or pres- 
sure of an electrical current. 

WATT. The unit of measurement 
which designates the ability of an 
electrical current to perform work; 
or to measure the amount of work 
performed. 

The four terms are directly inter- 
related, one ampere equaling the flow 
of current produced by one volt 
against a resistance of one ohm. One 
watt designates the work potential of 
one ampere at one volt in one second. 


Ignition Coil 
When an electrical current is flow- 
ing through a conductor, a magnetic 
field exists at right angles to the cur- 
rent flow. As long as the conductor 
is relatively straight, nothing much 
happens; but if the conductor is coiled 
around a soft iron core, then the 
length of the iron core is at approxi- 
mately right angles to the wire. A path 
is provided for the magnetic field and 
the iron core becomes a magnet as 

long as the current flows. 
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Fig. 1-16—Sectional view of a typical ig- 
nition coil, 
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Ignition Systems 


A second phenomenon of electrical 
action is that when a magnetic field 
is interrupted, a pulsation of electrical 
energy is formed at right angles to 
the lines of magnetic flow. 

In a battery ignition system, these 
two peculiarities are combined to form 
an ignition coil as shown in Fig. 1-16. 
The inner and outer laminations are 
composed of soft iron and form a 
continuous path for a magnetic field. 
Around the inner laminations but in- 
sulated from it, is wound many coils 
of fine copper wire. Around this coil 
of fine wire, but insulated from it and 
the iron core, are fewer turns of heav- 
ier copper wire. These windings are 
encased in the outer laminations, then 
in a protective case. 

The outer winding of heavier wire 
is connected to the two screw termi- 
nals on the coil case and form the 
primary cirucuit of the coil. The inner 
winding of fine wire is grounded at 
one end while the other end is con- 
nected to the insulated, high tension 
terminal and forms the secondary cir- 
cuit. 


Primary Circuit 

The primary circuit is attached to 
the power source in both the battery 
and magneto electrical system. 

In the battery system, the primary 
circuit consists of the battery, ignition 
switch, primary windings, contact 
points, condenser, and the necessary 
connecting wiring as shown at (3— 
Fig. 1-18). When the ignition switch 
(2) and contact points (6) are closed, 
the primary circuit (3), primary wind- 
ings of coil (4) and the closed contact 
points (6), the ground connections 
(G1 at battery and G2 at points) plus 
the engine casting or frame, complete 
the circuit. As the current flows, a 
magnetic field is built up in the soft 
iron laminations of coil (4), which 
is surrounded by the primary and 
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Fig. 1-17—A typical condenser consists 

of two metal conductors separated by 

layers of insulating paper and rolled into 
a tight cylinder. 





secondary windings. When contact 
points (6) open to break the circuit, 
the current tries to flow through the 
path of least resistance which is the 
condenser (5) until condenser capacity 
is reached; then, the primary current 
ceases to flow and the magnetic field 
starts to collapse. This collapse is 
hastened by the condenser, which tries 
to discharge its stored energy back- 
ward through the primary circuit. 
When the magnetic field collapses, 
extremely high voltage is induced in 
the coil secondary windings which 
flows through secondary circuit (7) 
to spark plug (8), where it jumps the 
plug gap and is dissipated in the en- 
gine frame through ground (G4). 

In a magneto ignition system, the 
same principles are involved but the 
method of application is somewhat 
different. Instead of stored chemical 
energy of a battery which produces 
a constant direct current, the source 
of energy is a pulsating alternating 
current induced in the magneto pri- 
mary windings and derived from per- 
manent magnets. Because of variation 
in voltage and direction of current 
flow (See Fig. 1-19) the ignition 
points must not only be correctly 
timed with relation to the piston, but 
also to break at or near peak voltage. 
The proper position with relation to 
the position of the permanent magnet 
is decided by laboratory tests and 
sometimes becomes a part of the serv- 
ice specifications. This position is re- 
ferred to as “edge gap.” 


Secondary Circuit 

The secondary circuit carries the 
high voltage current from the coil to 
the spark plug or plugs. The'second- 
ary circuit ground at the spark plug 
should be of negative polarity. On 
systems with a separate high tension 
coil, the secondary current polarity 
can be reversed by changing the pri- 
mary circuit leads at the coil or by 
reversing the connections. The poten- 
tial voltage available in the second- 
ary circuit where the system is in good 
condition may be 18,000 to 25,000 
volts, The actual voltage depends on 
the resistance of the secondary cir- 
cuit, and the type and condition of 
the spark plug plays an important 
part in establishing the operating re- 
sistance. When the secondary current 
is induced in the coil, current strength 
continues to build up until a spark is 
formed across the plug gap, then the 
energy will be dissipated and voltage 
will rise no higher. 


Spark Plug 
In any spark ignition engine, the 
spark plug provides the means for 


DESIGN 


igniting the compressed fuel-air mix- 
ture in the cylinder, Before an electric 
charge can move across an air gap, the 
intervening air must be charged with 
electricity, or ionized. The spark plug 
gap becomes more easily ionized if the 
spark plug ground (G4—Fig. 1-18) is 
of negative polarity. If the spark plug 
is properly gapped and the system is 
not shorted, not more than 7,000 volts 
may be required to initiate a spark. 
Higher voltage is required as the 
spark plug warms up, or if compres- 
sion pressures or the distance of the 
air gap is increased. Compression pres- 
sures are highest at full throttle and 
relatively slow engine speeds, there- 
fore, high voltage requirements or a 
lack of available secondary voltage 
most often shows up as a miss during 
maximum acceleration from a slow 
engine speed. There are many dif- 
ferent types and sizes of spark plugs 
which are designed for a number of 
specific requirements. 


THREAD SIZE. The threaded, shell 
portion of the spark plug and the 
attaching holes in the cylinder are 
manufactured to meet certain indus- 
try established standards, The diam- 
eter is referred to as “Thread Size.” 
Those commonly used are: 10 mm, 14 
mm, 18 mm, % inch and % inch pipe. 





Fig, 1-18—Diagram of a typical battery 
ignition system. Refer to text for principles 
of operation. 
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Fig. 1-19 — The primary current of a mag- 
neto ignition system is an alternating cur- 
rent, thus voltage varies from zero to a 
predetermined peak during each positive 
and negative cycle, To produce an ade- 
quate spark to ignite the fuel charge, the 
contact points must break at or near the 
voltage peak as shown. 
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Fig. 1-20—Views showing spark plugs of various "reaches", A %-inch reach spark 

plug measures */s-inch from firing end of shell to gasket surface of shell. The two plugs 

at left side illustrate the difference in plugs normally used in two-stroke cycle and four- 

stroke cycle engines; refer to the circled electrodes. Spark plug at left has a shortened 

ground electrode. The short ground elostrode will operate cooler than longer ground 
electrode. 


REACH. The length of thread, and 
the thread depth in cylinder head or 
wall are also standardized through- 
out the industry. This dimension is 
measured from gasket seat of plug to 
cylinder end of thread. 


HEAT RANGE. During engine op- 
eration, part of the heat generated 
during combustion is transferred to 
the spark plug, and from the plug to 
the cooling medium through the shell 
threads and gasket. The operating 
temperature of the spark plug plays 
an important part in engine opera- 
tion. If too much heat is retained by 
the plug, the fuel-air mixture may be 
ignited by contact with the heated 
surface before the ignition spark oc- 
curs. If not enough heat is retained, 
partially burned combustion products 
(soot, carbon and oil) may build up 
on the plug tip resulting in “fouling” 
or shorting out of the plug. If this 
happens, the secondary current is dis- 
sipated uselessly as it is generated 
instead of bridging the plug gap as a 
useful spark, and the engine will mis- 
fire. 

The operating temperature of the 
plug tip can be controlled, within 












limits, by altering the length of the 
path the heat must follow to reach 
the threads and gasket of the plug. 
Thus, a plug with a short, stubby 
insulator around the center electrode 
will run cooler than one with a long 
slim insulator. Most plugs in the more 
popular sizes are available in a num- 
ber of heat ranges which are inter- 
changeable within the group. The 
proper heat range is determined by 
engine design and the type of service. 
Like most other elements of design, 
the plug type installed as original 
equipment is usually a compromise 
and is either the most suitable plug 
for average conditions; or the best 
plug to meet the two extremes of 
service expected. No one spark plug, 
however, can be ideally suited for 
long period of slow-speed operation 
and still be the best possible type for 
high-speed operation. 


IDENTIFICATION. Each spark plug 
manufacturer uses a different special 
code to identify spark plug character- 
istics. It is impossible to provide a 
plug cross reference chart which is 
accepted by all manufacturers; how- 
ever, the following code identifica- 
tion for some spark plugs may be 
helpful for selecting the correct plug. 
The plug listed may not be a valid 
type, but is used for explanation only. 


Fig. 1-21—Spark plug tip 
temperature is controlled 
by the length of the path 
heat must travel to reach 
cooling surface of the en- 
gine cylinder head. 


Spark Plug 


AC—SPARK PLUGS 
SPECIAL FEATURES 


HEAT RANGE 


MC 124F 


THREAD SIZE 


DESIGNED USAGE 


Thread Size (12)—The first part of 

numbers indicates thread size. The 

example “12” indicates that plug 

thread size is 12 MM. 

First number 2 is % inch thread 
size. 

First number 4 is 14 MM thread size. 

First number 7 is % inch thread 
size. 

First number 8 is 18 MM thread 
size. 

First number 10 is 10 MM thread 
size. 

First number 12 is 12 MM thread 
size. 

Heat Range (4)—The last number in- 

dicates heat range. 

Number 0 or 1 is usually the coldest 
available in that type of plug. The 
Example “4” is approximately mid- 
range. 

Last number 9 is extremely hot plug. 
Last number 0 or 1 is extremely 
cold plug. 

Suffix Letters (F)—Letter (or letters) 
after number indicates special fea- 
tures. The “F” in example indicates 
that plug is “Special reach for For- 
eign Applications”. 

B—Neon tube 

D—Dual side electrodes 

E—Engineer Corps., Shielded (Not 

an Aircraft type) 

F—Special reach for Foreign Appli- 
cations 

FF—y” reach fully threaded (14 
MM) 

G—Marine racing gap 

H—Special hex size 

I—Iridium center electrode 

K—Hi-Perf. Marine non-racing gap 

L—Long reach (7/16” for 14 MM, 
34” for 18 MM) 

XL—Extra Long reach (%4” for 14 
MM) 

N—Extra long reach (14 MM) (3%4” 
reach with 34” thread length) 

P—Platinum electrodes 

R—Resistor 

S—(14 MM) Extended tip 

S—(%”) Moderate long reach 
(23/32”) 

T—Tapered engine seat 

TS—Tapered seat with extended tip 

W—Recessed termination 

X—Special gap 

Y—3 prong cloverleaf electrode 


Spark Plug 


Prefix Letters (MC)—Letter (or let- 
ters) before numbers indicates de- 
signed usage. Many times a stan- 
dard plug (without MC) will be 
suitable for motorcycle use and will 
not be marked “MC.” 

B—Series gap 

C—Commercial 

CS—Low profile 

G—Gas Engine 

H—High altitude or weatherproof 
(shield connector, %4-20 thread) 

M—Marine 

MC—Motorcycle type 

LM—Lawn mower type 

R—Resistor 

S—Shielded (5-24 thread) 

SN—Snow 

TC—Tractor Commercial 

V—Surface Gap 

W—Water proof (shield connector, 
52-24 thread) 


BOSCH-SPARK PLUGS 
ELECTRODE MATERIAL 


CONSTRUCTION DETAILS 


INSULATOR TYPE que 
W145 RT3S 


HEAT RANGE 


THREAD SIZE 


Thread Size (W)—The first letter (or 
letters) indicates thread size and 
general type of plug. The example 
“W” is 14 MM. 

M, MA, MG, MV, MAG and 
MGV saramas oe taue aint seer ote 18 MM 


WD) ET E E E ATETA 10 MM 
W, WD, WG, WK and WKA 14 MM 
e ENEE A AN TS 12 MM 
E OEE E ETE % inch—18 


Thread size codes MA and MAG 
are tapered seat; WK and WKA are 
short plugs; WD type is surface gap 
plug. 


Heat Range (145)—The number indi- 
cates plug heat range between 20 
(hot) to 340 (cold). Example of 
145” is approximately mid-range. 


Insulator Type (RT)—The letter “R” 
indicates resistor type plug. The let- 
ter “T” indicates insulator material. 


Construction Details (3)—Variations 
in construction including thread 
length; regular or extended tip, side 
electrode, etc. 


Electrode Material (S)—The letter 
“S” indicates silver electrode mate- 
rial and “P” indicates platinum 
tipped electrode. 
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CHAMPION-SPARK PLUGS 
SPECIAL FEATURES 


SHIELDING 
CONNECTION 


XEJ-12Y 
THREAD sze | 


AND REACH 
HEAT RANGE 


GAP STYLE 

Heat Range (12)—The heat range 
numbers are divided into four types. 
Number 1-25 are for automotive, 
marine and ordinance plugs; num- 
bers 26-50 are for aircraft; numbers 
51-75 are racing plugs; numbers 76- 
99 indicate special features or ap- 
plication. On all types, the higher 
number (within type range) indi- 
cates hotter plug. 

Thread Size and Reach (J)—The code 
letter “J” in the example indicates 
14 MM thread size with 3% inch 
reach. 


Letter Thread Thread 
Size Reach 
(Inch) 
WY? veh ee E ORIA 10mm 4 
LEATA EE 10 mm .492 
IG nere 10mm -700 
P eek cig etnies 12mm .492 
Pea R e 12 mm % 
De (eck es SG Crepes 14mm % 
J (When preceded 
bY Q) sesso 14 mm % 
J (When preceded 
by D) csi 14mm .325 
Tapered Seat 
1: re er 14mm Jy 
L Waterman 14mm Y or .472 
L (When preceded 
DY (B)» E 14mm .460 
Tapered Seat 
IN AEIR Sere vous 14mm 3⁄4 
N (When preceded 
by B) rema 14 mm -708 
Tapered Seat 
E asear hank ons 14mm .680 
A dors ea ea 18mm .460 
Tapered Seat 
1 e EAN 18 mm KA 
M lata irae S 18 mm KA 
E cain ow alee nes 18mm All 
BO Sie ya donne acre 18mm ca 
RU Wag arcannes anatase 18mm 1% 
W see bess %”-18 All 
AEE %”-18 All 
Si ewan oa ere one's 144”-12 .600 


None ....%”-14 Pipe Thread All 

V ....Model Airplane Engine Plug 

Type of Shielding Connection (E)— 
In some cases indicates special short 
plugs. If this code is not used, plug 
is not shielded and is not a short 
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plug. Example “E” indicates 
shielded spark plug with 5 inch— 
24 threaded connection. 
B—See Thread Size Code L & N 
C— (See thread Size Code J) Short 
plug; Bantam 
D— (See thread Size Code J) Short 
plug 
E—Shielded 3% inch-24 
H—Shielded 34 inch-20 
M—Shielded 5% inch-24 Ordinance 
P—Shielded  inch-27 
S—Shielded #4 inch-24 Whitworth 
T—Low Profile plug Shorty 
W—Shielded 33 inch-20 


Special Internal Features (X)—Indi- 


cates resistor or auxiliary gap. If 
this code is not present, plug is not 
resistor or auxiliary gap type. 
R—Resistor (less than 6000 ohms) 
X—Resistor (more than 6000 ohms) 
U—Auxiliary gap 


Gap Style (Y)—Suffix letters indicate 


type of electrodes and type of gap. 

Letter “Y” in the example indicates 

projected core (“Turbo-Action”) 

gap style. 

B—Two heavy duty ground 
electrodes 

C—Protruding nose, Round ground 
electrode, Sawed gap 

D—Protruding nose, Round ground 
electrode 

F—Three heavy duty ground 
electrodes 

G—“Gold Palladium” center 
electrode 

J—Cut back ground electrode 

LM—Special Lawn Mower 

N—Four prong Aircraft type 

P—Fine wire Platinum electrodes 

R—Push wire ground electrode 

S—Single ground electrode at side 
of center electrode 

T—Kiekhaefer Gap 

V—Surface Gap 

Y—Projected core nose 


NOTE: The Champion Spark Plug 


Company suggests using “Gold Pal- 
ladium” type (suffix G) plug for 
most motorcycle applications. 


NGK SPARK PLUGS 
THREAD SIZE 


SPECIAL FEATURES 


BPR-6FS 
HEAT pipers | 
THREAD REACH 


ELECTRODE TYPE 


Thread Size (B)—The first letter in- 


dicates thread size. The second and 
third letters (if used) indicate vari- 
ations. Projected insulator plugs are 


MOTORCYCLE SERVICE 


indicated by using “P” as second let- 
ter. Resistor plugs are indicated by 
using “R” and low profile plugs are 
indicated by “M” as the second or 
third letter. 


Aisa citins aud oad a 2s ea T 18 MM 
AB oean 18 MM (# inch Hex) 
B gps ids ¥ecteas sre war Sarde asp ah 14MM 
© sink tea einh eevee ee res was 10 MM 
SLD soy ss otal R EEA shes ahbuss ASS 12 MM 


Heat Range (6)—The number indi- 
cates the heat range. Numbers are 


SEARS, ROEBUCK AND CO. 


U.S.A. 


from 2 (hot) to 14 (cold). Number 
“6” of the example is approximately 
mid-range. 

Thread Reach—Three suffix letters 
(E, H & L) are used to indicate 
thread reach. If none of the above 
letters appear on 14mm plug, reach 
is % inch; if none appear on 18mm 
plug, reach is 12mm. Letter “F” in 
suffix (example) indicates taper 
seat. 

E eds ated oe Oe wee BH 34 inch Reach 


ALLSTATE 


Allstate 50 and 60 


E gn geeu re sais eee wes Taper Seat 
s E BEPA Sua Rare % inch Reach 
D aeaee Paes z= inch Reach 


Electrode Type (S) —Special elec- 
trodes are identified by last letter. 
Example “S” is “Super Wide Range 
Electrode”. 

CEI Competition type electrode 
N ..Racing type (Nickel) electrode 
P Racing type (Platinum) electrode 
Scene Super wide range electrode 
>, rer Surface gap electrode 


SIMPSONS-SEARS, LTD. 
CANADA 


50 AND 60CC MODELS 


MODEL 


Displacement-cc 
Bore-MM 

Stroke-MM 
Number of cylinders............. 
Oil-fuel ratio... cece eee ee eee 
Plug qapiichss..s os sexesensce 


Point gap-inch..........sseeeeees 
Ignition timing—Advance......... 

Inches BIDC...........seeseees 
Electrical system voltage......... 
WG BOr snGsisawe E 84.0% Semen 
Tire pressure psi-front............ 


rear 


Chain free play-inch.............. 
Number of speeds........sesee00- 
Weight lbs. (approx.)..........06. 


rr 


Comer rere reese nvereceee 


emer eer er er eensereece 





eee ee 


*32 psi with two riders 


valve 
. Throttle 
slide 
+ Main jet 
. Lock nut 
. Idle ad- 
justing 
screw 
10. Plug 
11. Gasket 
12. Needle 
7 valve 


Lon o Cpe 





Fig. Al-1—Exploded view of Bing 1/12 
carburetor. 


Mo-Ped Campus 50 Saber 
E 49 49 49 
E 38 38 38 
aca verona 43 43 43 

1 1 1 

.l to 25 1 to 25 1 to 25 

Sea 0.020 0.020 0.020 
ore SIENAN 0.016 0.016 0.016 
«6, ae Fixed Fixed Fixed 
ETE 0.071 0.071 0.071 
Tere 6 6 6 
vibes ewe 2.25 X 23 2.25 X 23 2.25 X 23 
ware e sere 25 25 25 
sales axes 32 32 32 
ee eeuelon y2 y2 y2 
etary 2 3 3 
EEEN 115 118 140 

MAINTENANCE 


SPARK PLUG. Spark plug elec- 
trode gap is 0.5 MM (0.020 in.) for all 
models. Refer to the following chart 
for correct type of plug. 


Model Allstate Champion 
Mo-Ped 60410 L-7 
Motor Scooter 60400 L-7 
Other Models 902.0727 L-5 


CARBURETOR. Mo-Ped 50 models 
use a Bing 1/12 carburetor shown in 
Fig. Al-1. Main jet (7) is usually size 
62; however, for better fuel economy, 
size 60 main jet may be installed. 
Needle valve clip (4) should be in- 
stalled in second groove from top of 
needle (5). Make certain washer (3) 
is installed. Idle speed screw (9) 
should be locked by nut (8). 

All models except Mo-Ped 50 use 
Bing 1/17 carburetor shown in Fig. 
A1-2. Main jet (12) size is normally 
No. 90 for Sport Mo-Ped and 84 for 
Motor Scooters; however, other sizes 
may be used for better fuel economy 
or slightly better performance. Clip 


Sport 60, Motor 
Cheyenne Scooter 
59.6 59.6 

42 42 

43 43 

1 1 

1 to 25 1 to 25 
0.020 0.020 
0.016 0.016 
Fixed Fixed 
0.039 0.043 

6 6 

2.25 X 23 3.00 X 12 
25 20 

32 25* 

\ YY 

3 3 

141 150 





Fig. Al-2—Exploded view of Bing 1/17 


carburetor. 

1, Idle speed adjust- 11. Cover 

ing screw 12, Main jet 
4. Choke thrust pin 13. Needle jet 
5. Clip 14, Throttle slide 
6. Choke slide 15. Needle valve 
T. Fuel strainer 16. Clip 
s Float needle valve 17. Washer 


m 


Float 
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Allstate 50 and 60 





Fig. Al-3—View of the flywheel electrical 

system typical of all models. On some early 

models, ignition coil may be at 10 instead 
of location 5. 


(16) should be installed in third 
groove from top of needle (15). Make 
certain washer (17) is installed. Idle 
speed screw (1) is on right side. 


IGNITION AND ELECTRICAL, A 
flywheel type magneto is used and 
consists of three systems. The ignition 
primary coil (5—Fig. A1-3), head and 
tail light coil (10), stop light coil (11) 
and ignition points (12) are located 
on left side of engine under the fly- 
wheel (18). Ignition points should be 
set to 0.4 MM (0.016 in.) fully open. 
With ignition point gap correctly set, 
ignition timing should occur with pis- 
ton 1.8 MM (0.07087 in.) BTDC on 
50cc models; 1.0 MM (0.03937 in.) on 
Sport 60 and Cheyenne and 1.1 MM 
(0.04331 in.) on Motor Scooter. If tim- 
ing is incorrect, the coil stator plate 





Fig. Al-5—Gear box oil should be main- 
tained at level of plug (P), All models are 
similar. 
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1. Snap ring 2 

3. Cap 

4, Rubber washer 3 

5. Return spring 

6. Rubber washer 4 
7. Clutch shaft 5 

10. Gasket 

12. Ball nut 6 

13. Snap ring 

14A. Bearing she? 7 

14B, Set bolt 
14C. Snap ring 
15. Nut 

16. Lock washer 
17. Spring cup 

18, Clutch spring 

19. Spring cage 















. Steel clutch disc 

23 21. Clutch friction plates 
2, Clutch hub 

23. Thrust washer 

. Clutch housing 

25. Bushing 

26. Thrust washer 


Fig. Al-6—Exploded view of clutch used 
on all models except Mo-Ped 50. Mo-Ped 
E0cc model is similar. 


can be moved in the elongated holes 
after loosening the threé mounting 
screws (9). 


LUBRICATION. Engine is lubri- 
cated by mixing SAE50 two stroke 
motor oil with the fuel. Normal ratio 
is 1:25. The gear box is lubricated 
with SAE40 or 50 oil (in cold weather 
use SAE 20 or 30). Gear box oil should 
be maintained at oil level plug (P— 
Fig. A1-5). Oil should be drained 
every 4000 miles. 


CLUTCH. The clutch, located on 
right side of engine, is of the multiple 
disc, wet type. The clutch lever (2— 
Fig. Al-6) should not have less than 
10 MM (0.3937 in.) free play with 
cable disconnected. If adjustment is 
required, remove plug (9) and lock 
wire (11). Turn ball nut (12) as re- 


Fig. Al-8—Exploded view 

of Sport 60, Saber and 

Cheyenne front suspension 
assembly. 


11, Plug 

13. Screw 

14, Plug 

15, Dust cover 

16. Bearing cones 

17, Bearing balls (42 used) 
18. Bearing cups 

20. Fork bridge 

24. Sliding tube 26 
30. Bumper 

31. Cover 

32, Rubber spacer 

33. Centering ring 

34, Headlight bracket 
36. Couplings 

37. Spring 

38. Inner fork tube 
39, Felt washer 

40, Felt scraper ring 
41, Sealer shell 

42, Rubber collar 

43. Upper bushing 

44, Lower bushing 50. Valve 
45. Piston 51. Lower union 


46. ‘Piston ring 52, Nuts 
47. Spring bolt 53. Seal 
48. Washer 54. Washer 
49, Spring washer 55, Nut 


MOTORCYCLE 





Fig. Al-7—Exploded view of Mo-Ped and 
Campus 50 front suspension assembly. 


9. Bumper 20. Top guide bushing 
10. Couplings 21. Seal 
11. Spring 22. Felt washer 


12, Spring bolt 23. Sealer shell 

13. Bottom joint 24, Felt strip 

14. Nuts 25. Nut 

15. Sealing Washer 26. Dust cap 

16. Washer 27. Bearing balls (42 used) 
17. Nut 28. Bearing seat 

18. Sliding tube 29, Bearing seat 


19, Bottom guide 30. Bearing cones 


quired and install lock wire. Adjust- 
ment of the cable will take up exces- 
sive play in controls. 


SUSPENSION. The front fork on 


Mo-Ped and Campus 50 is shown in 
Fig. A1-7. Oil in the telescopic fork 
should be drained every 6000 miles. 












SERVICE 


. Bushing 

. Bumper 

. Plastic guide 
bushings 

. Felt 

. Felt washer 

. Lower sliding tube 
51. Stop ring 

. Spring 

. Upper sliding tube 





Fig. Al-9 — Exploded view of suspension 

unit typical of type used on rear of Mo- 

Ped and Campus 50 and both front and 
rear of 60cc Motor Scooter. 


Service with oil at screw (37). Capac- 
ity is 40cc for each side. 

Sport 60, Saber and Cheyenne tele- 
scopic front forks should be drained 
and refilled with SAE 30 or 40 motor 
oil every 3700 to 5000 miles. Oil is 
drained and refilled at plug (26—Fig. 
A1-8). Capacity for each side is 100cc. 

Suspension units for Motor Scooters 
and rear units for Mo-Ped and Cam- 
pus 50 is shown in Fig. A1-9. 

Rear suspension units on Sport 60, 
Saber and Cheyenne should be drained 
and refilled with shock absorber fluid 
every 3700 to 5000 miles. Capacity is 
65cc for each unit. The units must be 
removed and 22 MM nut (3—Fig. A- 
1-10) loosened before servicing cyl- 
inder. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after first 
removing cowling, exhaust pipe, car- 

18 20 
I~ 
ny ; 
RS 
2 ; EY 


EN 
KSN 





2. Bumper 


. Fig. Al-12—Crankshaft, 


15—-& 





Seals 

. Bearings 

. Shim (0.05, 
0.1 & 0.2 MM) 

. Snap ring 

. Bearing 

. Washer 


bearings and pis- 

ton typical of all models. Crankshaft and 

connecting rod are available only as a 
complete unit. 


buretor, cylinder head and cylinder. 
Ring end gap should be 0.1-0.8 MM 
(0.00394-0.03150 inch). Piston should 
have 0.12-0.15 MM (0.0047-0.0059 
inch) clearance in cylinder bore. 
Standard cylinder bore diameter is 
38 MM (1.4961 in.) for 50cc models, 
42 MM (1.6535 in.) for 60cc models. 
Piston and rings are available in 
standard size and 0.5 MM oversize. 
Piston should be installed with both 
ring groove pins toward front of en- 
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18 17 16 12 15 


. Starter countershaft 


5 6 7 8 9 10 





and gears 


. Thrust washers 


(1.9, 2.0, 2.1 & 
2.4 MM) 


. Bushings 

. Starter gear 

. Driver 

. Spring ring 

. Claw collar 

. Pedal shaft 

. Thrust washer and 


shims (0.1, 0.2 & 
) 


. Seals 
. Bushings 


à 12. Washer 
Fig. Al-14—View 13. Brake lever 
a 14, Clevis 
of Mo-Ped starting 16. dno cing 


and pedaling as- 
sembly. 





. Shifter fork 
Shifter yoke 
Shifter rail 
Washer 

. Snap rings 

. Spring washer 


COA OCB wre 


. Detent plug 
. Spring 

10. Seal 

11. Guide plug 


. Gearshifter lever 


. Driver brake spring 
. Thrust washer 

. Snap ring 

. Catch ring 

. Snap ring 


~} 
9 


12. Seal washer 10 

13. Washer A 
14. Shifter shaft 

15. Disc 1——® 


3. Sealing screw 
4, Seal 
. Spring cup 
6. Spring 
7. Washer 
> ouide bushing 
. Spacer . 
" Spring washer Fig. Al-13—Exploded view of two speed 
. Valve transmission. 
. Piston 
. Ring 1, Nut 11. Spacer 
. Spring washer 2. Lock plate 12, Sprocket 
. Screw 3. Driven gear 13, Lock plate 
. Cylinder 4, Bearing race 14, Nut 
. End cap 5. Bearing rollers 15. Bearing race 
. Bushing (14 for each race) 16. Bearing rollers 
Spring 6. First speed gear (18 used) 
+ Cover SA. Spacer ae ese 17. Thrust washer 
"A 8, 2, x 18. Input shaft 
Fig. Al-10—Exploded view of rear sus- T. Output shaft 19. Bearing 
pension unit typical of Sport 60, Saber and $: Second speed gear e paap TIDE is 
Cheyenne. 10. Seal x 


Fig. Al-15—View of Mo-Ped two speed 
gear shift mechanism. 
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. Bearing races 
. Bearing rollers 
(14 for each race) 
. Shims (1.6, 1.8, 2.0 & 
2.5 MM) 
. Oil seal 
. Spacer 
. Sprocket 
. Lock plates 
. Nuts 
. Bearing race 
. Bearing rollers (18 used) 
. Bearing 
. Snap ring 
. Driven gear 
. Input shaft and gears 
. First speed gear 
26. Second speed gear 
. Output shaft 
. Third speed gear 


21 





MOTORCYCLE 


CRANKCASE AND GEAR BOX. To 
disassemble the crankcase and gear 
box, the engine must first be re- 
moved. Remove the cowling, cylinder 
head, cylinder, piston, flywheel, 
clutch cover and clutch. Remove the 
blower baseplate and gear shift as- 
sembly (Fig. Al-18). Remove screws 
that attach crankcase halves together 
and carefully separate the halves.: 
Dowel pins are installed between 
halves, Be careful not to damage seal- 
ing surfaces of crankcase, The trans- 
mission gears are shown in Figs. Al- 
13 and A1-16, 


Fig. Al-16—Exploded view of typical three speed transmission. 


3 








. Thrust washers 
(1.9, 2.0, 2.1 and 2.4 MM) 
. Bushings 
. Thrust washer and shims 
(0.1, 0.2 and 0.5 MM) 


Fig. Al-17—View of starter assembly typical of all models except Mo-Ped. 


gine. Piston pin is full floating type 
and is held in place with snap rings 
Fins on cylinder head should run from 
side to side. 


CONNECTING ROD AND CRANK- 
SHAFT, The crankshaft is supported 
in three ball type main bearings. 
Bearings and/or crankshaft can be re- 
moved after disassembling crankcase 
as outlined in CRANKCASE AND 
GEAR BOX. The connecting rod and 
crankshaft are available only as a 
complete unit and should NOT be dis- 
assembled. Crankshaft end play is ad- 
justed to 0.0 (DO NOT PRELOAD 
BEARINGS) by adding shims (13— 
Fig, Al-12). 


14 


16 


20 371819 31 10 hess 
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. Oil seal 
. Bushing 


16. Driver brake spring 


. Thrust washer 


18, Snap ring 


. Catch ring 
. Snap ring 


Q 


62 61 


. Starter gear 
. Dri 
. Starter shaft 

. Starter countershaft 
. Driver cap 

. Spring hub 

. Return spring 
. Washer 

54, Hub 

. Starter crank 
. Spring 

. Detent pin 

. Stop 

. Seal 






4A 


65 64 


ver 


13 
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Fig. Al-18—Exploded view of shifter mechanism used on three speed transmissions. 


Housing 

Oil seal 
Selector shaft 

5. Gearshift lever 
5A. Thrust washer 
6. Lever 

7. Ratchet 

8. Lifting plate 


1, 
3. 
4, 


. Support plate . Shift fork 


10. Selector spring 21. Snap ring 

11. Washer 22. Spring 

12. Spring washer 23. Detent 

13. Snap-ring 24. Guide plug 

17. Shifter dog 25. Seal 

18. Pin 35. Exterior shift lever 
19, Spring 40, Control rod 


SERVICE 


Allstate 


150 and 125cc Motor Scooter 


ALLSTATE 125CC MOTOR SCOOTER 


Allstate 125cc Motor Scooters manufactured by Piaggio & C.-S. p. A. are similar to Vespa models 
as listed below. Refer to appropriate Vespa section for repairs. 


Frame No. Prefix 


Engine No. Prefix Vespa Model Prefix 
VNA2M VNBIT 
VNBIM VNB2T 
VNB2M VNB2T 
VNB3M VNB3T 
VNB4M VNB4T 








VAI0T 
VALIT 
VA12T 
VAI8T 
VAT 
ALLSTATE, 
MODEL SEARS 150 
Displacement-cc .......++ +. 121.07 
Bore-MM ........ ETA 52 
Stroke-MM .eesssssssssooso 57 
Number of cylinders 1 
Oil-fuel ratio........... 1 to 24 
Plug gap—inch........ +»  0.020-0.025 
Point gap—inch............ 0.016 
Ignition timing-advance .. Fixed 
Inches BIDC...........+. 0.177 
Electrical system voltage... 6 
Tire Size... ..cccccccccccces 2.75 x 16 
Tire pressure psi—front..... 20 
Rear a25.o 5 isrsierersiiere 6 a(6 6 on *25-26 
Chain free play—inch...... % 
Number of speeds.......... 3 
Weight Lbs. (approx.)....... 158 


*30 psi with two riders 





Fig. A2-1—Exploded view of Fisher-Amal 


carburetor. 
1. Primer 7. Float 
2. Cable adjuster 8. Idle jet 
3. Clip 9. Main jet 
4. Valve needle 10. Needle jet 
5. Throttle slide 11. Idle speed screw 
6. Fuel inlet needle 12, Idle mixture needle 


ALLSTATE 150 


MAINTENANCE 


SPARK PLUG. Electrode gap 
should be 0.020-0.025 inch. Recom- 
mended spark plug is Allstate 60410. 
Champion L-10 can be used. 


CARBURETOR. Fisher-Amal 19EIK 
carburetor is shown in Fig. A2-1. 
Main jet (9) standard size is 90. 
Needle valve clip (3) should be in- 
stalled in third groove from top of 
needle (4). Idle speed is adjusted at 
screw (11) and idle mixture at needle 
(12). Initial setting for mixture needle 
(12) is 1-1% turns open. Turning the 
needle counter-clockwise leans the 
mixture. 


IGNITION AND ELECTRICAL. A 
flywheel type magneto is used as 
shown in Fig. A 2-2. Electrical cur- 
rent for stop light is provided by coil 
(6) and current for other lights and 
horn is provided by coils (3 & 5). 

Ignition breaker point gap should 
be 0.016 inch and points should just 
open when piston is 0.177 inch BTDC. 
If ignition timing is incorrect, the coil 
stator plate can be moved in the elon- 
gated holes after removing the fly- 
wheel and loosening the three stator 
mounting screws. 





Fig. A2-2—View of flywheel maqnetos. 


1, Ignition coil 
2. Condenser 
3. Lighting coil 


4. Breaker points 
5. Lighting coil 
6. Stop light coil 


LUBRICATION. The engine is lub- 
ricated by mixing SAE 40 two stroke 
motor oil with the fuel. Oil to gaso- 
line ratio should be 1:16 for the first 
200 miles and 1:24 after the break-in 
period. The gear box is lubricated by 
approximately 0.9 pint of SAE 40 
(SAE 30 in winter) motor oil. Oil 
should be maintained at ;4-inch below 
the clutch adjustment hole in the right 
side cover (Fig. A 2-3). Oil should be 
drained, flushed and filled with new 
oil after the first 600 miles and then 
every 7,500 miles. 


CLUTCH. The clutch, located on the 
right end of the transmission input 
shaft, is of multiple disc wet type. 
Adjustment is accomplished after re- 
moving small cover as shown in Fig. 
A2-3. The center adjusting screw (S) 
should be adjusted to provide 0.08- 
0.12 inch free play at end of lever (L). 
The clutch cable should be adjusted 
to just take up excessive play in con- 
trols without causing any pre-load. 
The clutch spring adjusting nuts can 
also be adjusted. Make certain that 
all are adjusted evenly. 





Fig. A2-3—Clutch is adjusted at screw (S). 
Refer to text. 
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Fig. A2-4—Exploded view of front fork and 


suspension. 

1. Filler plug 9. Plug 

2, Retaining nut 10. Spring support 
3. Top spring retainer 11. Drain screw 

4, Spring 12. Sliding tube 

5. Tube 13. Retainer nut 
6. Bumper ring 14. Seal 

7. Bushing 15. Felt washer 

8, Bushing 16. Rubber washer 


17, Centering ring 
18. Ball bearing 
(42 used) 


Fig. A2-5—Primary chain tension is not ad- 
justable. Renew chain if slack exceeds 0.4 
inch. 


SUSPENSION. The front fork is 
shown in Fig. A2-4. Oil should be 
Grained every 3,000-4,000 miles and 
refilled with SAE 40 motor oil (SAE 
20 or 30 in winter). Each unit should 
contains 8cc (2% fl. oz.) of oil. 


REPAIRS 

PISTON, RINGS AND CYLINDER. 
The piston can be removed after first 
removing cowling, exhaust pipe, car- 
buretor, cylinder head and cylinder. 
Ring end gap should be within limits 
of 0.004-0.032 inch. Ring side clearance 
in groove should be 0.004-0.006 inch. 
Standard cylinder bore nominal di- 
ameter is 52MM (2.0472 in.). Piston 


Fig. A2-7—Exploded view of engine assembly. Spark plug is located toward rear. 
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MOTORCYCLE 





Fig. A2-6—Clearance (C) should be more 

than 0.06 inch. If clutch slips when ad- 

justed to minimum clearance, renew plates 
as necessary. 

and rings are available in standard 

size and oversizes of 52.5MM and 

53MM. 

When installing piston, cut-away 
side should be toward rear (carbure- 
tor) and sides (transfer ports). Make 
certain that ends of rings engage the 
pins in grooves. 


CONNECTING ROD AND CRANK- 
SHAFT, To remove the crankshaft and 
connecting rod, the crankcase halves 
must be separated. The connecting 
rod, crankpin bearing and crankshaft 
are available only as a complete unit 


1. Fan 14. Pressure plate 
2. Magneto 15. Spring cup 

3. Top cowling 16. Spring 

4, Retainer 17. Nut 

5. Seal 18, Adjusting nut 
6. Gasket 19. Seal 

7. Main bearings 20, Clutch yoke 
8. Primary sprocket 21. Clutch lever 
9. Clutch drum 22. Return spring 


10. Bushing 23. Spring cup 

11. Clutch hub 24. Starter pedal 

12. Driven plates 25. Bushing 

. Friction discs 26. Thrust washer 

27. Ball bearing 

28. Input shaft 

29. Sliding gear (2nd) 

30. Output shaft 

31. Bearing races and 
rollers (24 used) 

32. Thrust washer 

33. Spacer 

34, Gasket 

35. Seal 

36, Retainer 

37, Output sprocket 

38. Shift lever 

39. Washers 

40. Washer 

41, Shift plate 

42, Detent 

43, Spring 

44, Retainer and 
breather 

45. Roller bearing 
(17 rollers) 

46. Counter shaft 

47, Sliding gear (2nd) 

48. Gear (1st) 

49. Bushing 

50, Starter gear 

51. Spring 

52. Thrust washer 

53. Rollers (17 used) 

54. Bearing outer race 

55. Kick starter 


15 18 16 17 19 24 


SERVICE 








Fig. A2-8—View of transmission gears and 
shafts installed. Refer to Fig. A2-7 for leq- 
end. 


and should NOT be disassembled. 
Crankshaft end play should be ad- 
justed to 0.2MM (0.008 in.) by adding 
shims between main bearing inner 
races and crankshaft flywheels. DO 
NOT PRELOAD BEARINGS. 


Fig. A2-9—Refer to text when installing the 
kick starter pedal. 


CLUTCH. Refer to Fig. A2-7 for ex- 
ploded view of clutch assembly. Re- 
new friction discs and/or steel plates 
(12 & 13) which show any evidence 
of wear, overheating or damage. Pri- 
mary drive chain tension is not ad- 
justable. Primary chain and (if nec- 
essary) sprockets should be renewed 
if chain slack is more than 0.4 inch 
(Fig. A2-5). When installing clutch 
plates, install thick (2MM) steel plate 
in clutch drum, then one friction disc 
(18—Fig. A2-7). Alternate regular 
steel plates and friction discs. The last 


Allstate 175 and 250 


(outside) steel plate has the internal 
drive lugs bent in (toward the gear 
case). When adjusting the clutch 
spring nuts (17), tighten all nuts 
evenly until clutch does not slip. . 
Springs can be adjusted through the 
small cover on right side cover after 
unit is assembled. Minimum clearance 
between adjuster nuts (17) and spring 
cups (15) is 0.06 inch as shown at (C— 
Fig. A2-6). 


CRANKCASE AND GEAR BOX. 
To disassemble the crankcase and gear 
box, the engine must first be removed. 
Remove the cowling, cylinder head, 
cylinder, piston, flywheel, clutch and 
crankshaft gear, Remove screws that 
attach crankcase halves together and 
carefully separate the halves. Dowel 
pins are installed between halves. Be 
careful not to damage sealing surfaces 
of crankcase. The transmission is 
shown in Fig. A2-7. 

Use light grease to hold the 17 loose 
rollers in the bearing cages (45 & 54) 
when assembling. Before installing the 
kick starter pedal (24), turn the 
starter shaft counter-clockwise until 
gear contacts case as shown at (A— 
Fig. A2-9). Install starter lever on 
shaft so that distance (B) between 
lever and front of screw is %4-% inch, 
then hook return spring over lever. 





ALLSTATE 175 AND 250CC 


MODEL 
Displacement—cc ......cceccerecccececees 
BOLO — MIM areia saD EENEN 
Stroke—MM ......e.ceevee ERI ETE 
Number of cylinders* ............ Aanes 6's 
OllFuel TaAtlos siss sisiewscuiae is rnemes 
Plug gap—inch 
Point gap—inch. ...escecsssssssceceooseoo 
Ignition timing—Advance......e.ssessessses 

Inch “BID C sia: ss ss sisssssvetarereies 3 as 
Electrical system voltage 
Battery terminal grounded EA 
Tiro :BIZO sveiecereiaroie:s-a..0 reang pS 
Tire pressure psi-front.......... 

Rear” gcss ces ses seoimsen 

Chain free play-inch.......e.sseeccesceees 
Number of speeds......... aieveje'eco A Eare 
Weight—Lbs. (Approx.) 
*One combustion chamber 
**Increase rear tire pressure to 28 psi on 
175cc models; 29 psi on 250cc models when 
carrying passengers 


Pe 


MAINTENANCE 


SPARK PLUG. One spark plug is 
used on 175cc models, two spark plugs 
are used on 250cc models. Allstate 
60400 or Champion L10 spark plugs 
should be used for all models. Elec- 
trode gap should be 0.020-0.025 inch 
for 175cc models, 0.024-0.028 inch for 
250ce models, 





175 250 
172 248 
42 45 
62 78 
2 2 


oil pump 
0.024-0.028 
0.016 
Fixed 
0.266 

6 
Negative 
3.50 x 16 
14.5 

20 

25/32 

4 


247 309 


CARBURETOR. Fisher-Amal 24 E 
1 A carburetor (Fig. A3-1) is used on 
175cc models, Puch P32/1 carburetor 
(Fig. A3-2) is used on 250cce models. 
Refer to the following for carburetor 
normal settings. 


175ce 

Refer to Fig. A3-1 

Main JEt (O) is vias cred ons dence coe 150 
Idle jet (8) ........ 0.0138-0.014 in. 
Needle jet (10) .............06. 2.8 





Fig. A3-1—Exploded view of Fisher-Amal 
carburetor used on 175cc models. 


1. Primer 8. Idle jet 

2. Cable adjuster 9. Main jet 

3. Clip _ 10. Needle jet 

4, Valve needle 11. Idle speed screw 
5. Throttle slide 12. Idle mixture 

6. Fuel inlet needle needle 

7. Float 
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Allstate 175 and 250 


Fig. A3-2—Exploded view of Puch carbu- 
retor used on 250cc models. 


1. Cable adjuster 8. Idle jet 

2. Clip cover 9. Float screw 

3. Clip 10. Main jet 

4, Valve needle 11. Needle valve 

5. Throttle slide 12. Float 

6. Idle mixture needle 13. Fuel inlet valve 
7. Idle speed screw 14. Primer 


Clip (3) should be in third groove 
from top of needle (4). Inital setting 
for idle mixture needle (12) is %-1 


turn open. 

250ce 

Refer to Fig. A3-2 

Main jet (10)—summer ........ 145 
WARTET vonon emi Ere Ar 140 

Idle jet (8) os stexuis ome sisves ores 35 


Clip (3) should be in fourth groove 
from top of needle (4). Initial setting 
for idle mixture needle (6) is %-1 
turn open. 

On all models, turning the idle mix- 
ture needle (12—Fig. A3-1 or 6— 
A8-2) counter-clockwise leans the 
mixture. 


7 


Fig. A3-3—View of right side with cover 

removed. Refer to text for adjusting the ig- 
nition timing. 

1. Voltage regulator 

A Generator brushes 


. Light (used 
for timing) 


4. Breaker points 

5. Timing pin 

6. Clutch adjusting 
screw 








IGNITION AND ELECTRICAL. All 
models are equipped with battery ig- 
nition system. The generator armature 
is mounted on the right end of the 
crankshaft and voltage is controlled 
by regulator mounted on the stator 
plate. Ignition breaker point gap 
should be 0.016 inch. Ignition timing 
should occur (breaker points just 
open) when the rear piston is 0.216 
inch BTDC on 175cc models; 0.266 
inch BTDC on 250cc models. The pis- 
ton can be correctly positioned by in- 
serting 6MM (15/64-inch) diameter 
rod through hole in crankcase and 
into hole in crankshaft as shown at 
(5—Fig. A3-3). If timing is incorrect, 
loosen the armature retaining screw 
and move the armature (and breaker 
cam) on the crankshaft as necessary. 

The voltage regulator (1) should be 
adjusted to 7.5-7.7 volts with engine 
running at 2000 rpm. Voltage adjust- 
ing screw on regulator is marked with 
red paint. 


LUBRICATION, The engine on 
175cc models is lubricated by mixing 
SAE 40 or 50, two-stroke oil with the 
gasoline. Oil to fuel ratio should be 
1:16 for the first 200 miles; 1:24 after 
the break-in period. 

The engine used on 250cc models 
is equipped with a separate oil tank 
and oil pump. The pump varies the 
amount of oil delivered to the engine 
for proper lubrication. For the first 
1250 miles, oil should be mixed with 
the fuel in addition to the oil de- 
livered by the pump. Oil to gasoline 
ratio should be 1:50 during break-in. 
Oil mixed with the fuel (during 
break-in) and in the separate oil tank 
should be SAE 40 or 50 (SAE 30 in 
winter) two-stroke motor oil. 

To adjust the oil pump metering 
system, remove the small cover (1-— 
Fig. A3-4). Twist throttle grip to full 
open and check to make certain that 
carburetor throttle slide is completely 
up. When the carburetor throttle slide 
is completely open, the white mark 
on pump lever should be aligned with 





Fig. A3-4—The oil pump uséd on 250cc 
models must be adjusted as described in 
text. 


1. Cover 2, Adjusting marks 3. Cable adjuster 
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the red mark on crankcase as shown 
at (2). Adjustment is accomplished at 
cable adjuster (3). It may be neces- 
sary to adjust throttle cable if slide 
is not completely open. Oil consump- 
tion should be approximately 1 pint 
every 150-175 miles. 

To remove the engine lubricating 
pump, it is necessary to first remove 
the clutch. When reinstalling, turn the 
gear on pump until plunger is at top 
of stroke and mount pump assembly. 
The pump should be positioned so that 
backlash between worm gear teeth 
and pump gear teeth is 0.005-0.007 
inch when the pump gear is at top of 
stroke. After installation, make cer- 
tain that pump operates freely. The 
pump is available as an assembly. 

On all models, the clutch and trans- 
mission is lubricated by 1% pints of 
SAE 40 (SAE 30 in winter) motor oil 
contained in the gear case. Oil should 
be drained and flushed after the first 
600 miles and every 8,000 miles. Oil 
level should be maintained between 
marks on filler plug dipstick on 175cc 
models, or at level of plug (P—Fig. 
A3-5) on 250cc models. 


CLUTCH. The clutch should have 
less than 12-inch free play as mea- 
sured at end of hand lever. If free 
play is excessive, adjust the cable. If 
adjustment can not be accomplished 
at cable adjusters on 250cc models, 
additional adjustment is available at 
screw (6—Fig. A3-3), Lock plate on 
screw (6) prevents fine adjustment 
and screw must be turned at least 
¥-turn, Final adjustment should be 
accomplished at cable. 


SUSPENSION, The front fork is 
shown in Fig. A3-6. Oil should be 
drained from plug (D) every 4,000 
miles, Refill at upper plug (F) with 





Fig. A3-5—Gear box oil level should be 
maintained at level of plug hole (P) on 
250cc models. 


SERVICE 





Fig. A3-6—Exploded view of front fork 
typical of all 175 and 250cc models. 


D. Drain plug 12, Spring 
F. Filler plug 14, Rubber (bumper) 
1. Friction knob ring 
2, Bearing balls 15. Bushing 
(36 used) 16. Tube 
3. Friction discs 17. Bushing 
4, Friction (damper) 18. Spring support 
arm tube 
5. Pressure plate 19. Snap ring 
6. Top plug 20. Valve stop 
T. Felt washer 21. Damper spring 
8. Rubber washer 22. Ring valve 
9, Union nut 23, Bottom joint 
10. Spring retainer 24. Screw 
11. Rubher plug 25. Lower tube 


80cc (4% pint) of SAE 40 (SAE 30 in 
winter) motor oil. Bushings (15 & 17) 
should have less than 0.039 (inch) 
diametral clearance. 

The rear suspension units can be 
disassembled after unscrewing nut 
(11—Fig. A8-7). The damper cylin- 
ders (3) should contain 71cc of 
SAE 40 motor oil. 


REPAIRS 


PISTONS, RINGS AND CYLIN- 
DERS. Cylinders and pistons can be 
removed after engine assembly is re- 
moved from frame. Make certain that 
pistons are marked before removal so 
that pistons will be installed in same 
position, Ring side clearance in 
grooves should not exceed 0.006 inch. 
Ring end gap should be within limits 
of 0.004-0.0315 inch. Standard cylinder 
bore diameter is 42MM (1.65 inch) for 


Allstate 175 and 250 


175ce models, 45MM (1.77 inch) for 
250cc models, Pistons and rings are 
available in standard size and two 
oversizes. When assembling, make 
certain that ends of rings correctly 
engage the pins in grooves. 

CONNECTING ROD AND CRANK- 
SHAFT. The crankshaft is supported 
in two ball and one roller type main 
bearings. Bearings and/or crankshaft 
can be removed after disassembling 
crankcase as outlined in CRANK- 
CASE AND GEAR BOX. The connect- 
ing rod and crankshaft are available 
only as a complete unit and should 
NOT be disassembled. Crankshaft end 
play is adjusted to 0.0 (DO NOT PRE- 
LOAD BEARINGS) by adding shims 
(3—Fig. A3-10). 

CRANKCASE AND GEAR BOX. 
To disassemble the crankcase and 
gear box, the engine must first be re- 
moved. Remove the cylinder head, 


ST 





Fig. A3-10—Exploded view of 250cc engine and transmission. Other models are similar. 





Shift mechanism is shown in Fig. A3-11. 


1. Seal 16. Bushing 30. Gear (2nd) 44. Adjuster screw 
2. Roller bearing 17. Push rod 31. Gear (3rd) 45. Gear (1st) 
Fig. A3-7—Exploded view of rear suspen- 3. Shim 18. Driven plate 32. Gear (4th) 46. Gear (2nd) 
sion unit. 4. Ball bearing 19. Friction disc 33. Shim 47. Output shaft 
5. Seal 20. Pressure plate 34. Thrust washer 48. Gear (3rd) 
6. Pump drive gear 21. Spring cup 35. Roller bearing 49. Bearing 
i en Taine iie ri atl 7. Oil pump 22. Spring 36, Outer race 50. Seal 
3. Damper cylinder washer 8. Ball bearing 23. Adjusting nut 37. Rubber seal 51. Output sprocket 
A Spring i RoE iva 9. Spring washer 24. Kick starter washer 52. Kickstarter 
6. Seal 17. Rubber ston ring 10. Sprocket ratchet gear 38. Plate 53. Recoil spring 
7. Cover 18. Spacer 11. Lock washer 25. Spring 39. Ball 54. Disc 
8 Top s pirut 3p. Wave washer 12. Nut 26. Spring seat 40. Clutch release rod 55. Anchor pin 
10. Felt ting 21. Da: Mee via tön 13. Clutch drum 27. Ball bearing 41. Release arm 56. Snap ring 
11. Nut 22. Spring washer 14. Clutch hub 28. Shim 42. Plate 57. Idler gear 
12. Rubber ring 23. Nozzle screw 15. Thrust collar 29. Input shaft 43. Spring 58. Idler shaft 
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14 15 16 





Fig. A3-11-—View of gear 

shift mechanism used on 

250cc models. Other mod- 
els are similar. 


. Switch housing 

Screw 

Intermediate disc 

Disc 

Shim 

. Contact spring 

Spring housing 

. Gasket 

. Nut 

10, Spring 

11. Support plate 
Guide 


Sere oper 


13, Ratchet wheel 
14, Shift pedal 
15. Cup washer 
16. Rubber washer 
17. Snap ring 
18, Inner shift lever 
19, Shift rod 
20. Shift lever 
21. Shim 
22, Shift plate 
23. Detent & spring 
25, Shift fork 
(1st & 2nd) 
26. Shift fork 
(8rd & 4th) 
27. Shift rail 
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cylinders, pistons, clutch, primary 
drive chain and primary drive 
sprocket. Remove the complete gen- 
erator assembly from right end of 
crankshaft and the oil pump from 
left side of crankcase (on 250cc mod- 
els), Remove screws that attach 
crankcase halves together and care- 
fully separate the halves. Dowel pins 
are installed between halves. Be care- 
ful not to damage sealing surfaces of 
crankcase, 

When reassembling, check the free 
play in primary chain. If free play ex- 
ceeds 0.276 inch, renew the primary 
chain. 
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COSMOPOLITAN MOTORS, INC. 
5521 Wayne Ave. 
Philadelphia, Pa. 19144 


125cc (TWO STROKE) 


COBRA, 
CALIFORNIA 
MODEL & SCRAMBLER 
Displacement—ce ......... 123.6 
Bore—MM ...........000- 54 
Stroke—MM ........000004 54 
Number of cylinders...... el 
Oil-fuel ratio... ....eeeeees 1 to 20 
Plug gap—inch..... seeees 0.022 
Point gap—inch........ ... 0.016 
Ignition timing—Advance.. Fixed 
Degrees BIDC.......... 29 
Tire size—Front .......... 2.75 x 18 
R assi sieisinyersieions's ee s 3.00 x 18 
Tire pressure psi—Front.... 22 
Roar iss isanlcsnames ssa 28 
Rear chain free play—inch. 2 
Number of speeds..... ....4 
Weight—Lbs. (Approx.)..... 205 
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MAINTENANCE 


SPARK PLUG Spark plug electrode 
gap should be 0.022 inch. Standard 
spark plug is Beru 1348/2. 


CARBURETOR. Del’Orto ME 18 
BS carburetor is shown in Fig. BE1-1. 
Idle speed is adjusted at screw (7). 
Idle mixture needle (6) initial setting 
is 1 turn open. Turning the needle 
counter-clockwise leans the mixture. 
Clip (1) should be in center (2nd) 
notch of needle (3). Main jet (8) 
standard size is 76. 


IGNITION AND ELECTRICAL. Ig- 
nition point gap can be checked and 
adjusted through slots in flywheel 
after the left side cover is removed. 
Point gap should be 0.016 inch (0.4 
MM). The flywheel and crankcase are 
marked to indicate TDC and ignition 





Fig. BE1-1 — Exploded view of Del'Orto 
carburetor. Idle mixture is adjusted at 


needle (6). 

1. Clip 7. Idle speed screw 
2. Throttle slide 8. Main jet 
3. Valve needle 9. Nozzle 
4, Pilot jet 10. Float 
5. Minimum jet 11, Choke slide 
6. Idle mixture 

needle 


SERVICE 


Fig. BE1-2— When notch on flywheel is 
aligned with notch on crankcase, crankshaft 
is positioned for correct ignition point. 
When "O" on flywheel is aligned with 
notch in crankcase, piston is at TDC. 


timing (29° BTDC) as shown in Fig. 
BE1-2. Timing is changed by moving 
the magneto stator plate in the elon- 
gated mounting holes after removing 
the flywheel and loosening the three 
stator plate retaining screws. Ignition 
should occur (points just open) when 
the notched mark on flywheel is 
aligned with notch in crankcase. Fly- 
wheel rotates counter-clockwise. 


LUBRICATION. The engine is lub- 
ricated by mixing two stroke motor 
oil with the fuel. Ratio should be 1:15 
for the first 1,000 miles; 1:20 after 
1,000 miles. The gear box is lubricated 
with 40 fl. oz. of SAE 30 motor oil. 
Gear box oil should be drained and 
refilled every 3,000 miles. Oil should 
be maintained between marks on 
filler plug dipstick at right rear of 
crankcase. 


CLUTCH CONTROLS. The clutch 
cable should be adjusted to provide 
the hand lever with some free play. 
Adjustment can normally be accom- 
plished at end of cable. Additional ad- 






Fig. BE1-3—Oil in front forks is drained at 
screw (D). Oil should be maintained at 
level of filler screw hole (F). 





Fig. BE1-4—Exploded view of front suspen- 


sion unit. 

1. Top plug 11, Gaskets 
2. Steering friction 12. Spring 

knob 13. Dampener 
3. Fiber washer 14, Lower sliding tube 
4, Friction nut 15. Retainer 
5. Tube 16. Washer 
6. Bushing 17. Oil seal 
7. Washer 18, Bushing 
8. Plug 19, Screw for 
9. Washer dampener (13) 
10. Screw 


justment is possible by turning the 
adjusting screw (20—Fig. BE1-6) in 
clutch lever under the engine left side 
cover. 


SUSPENSION. Each front suspen- 
sion unit is drained at plug (D—Fig. 
BE1-3). Fill to the level of filler plug 
(F) with SAE 20 motor oil. Fluid in 
the front suspension should be 
checked every 1,000 miles and drained 
every 5,000 miles. The rear suspension 





Fig. BE1-5—Oil level 
should be maintained be- 
tween marks on dipstick 
attached to filler plug. 


Fig. BE1-5A—View showing oil 

drain plug. Make certain that 

sealing washer is in good con- 
dition when replacing plug. 


Benelli 125 


units are available only as complete 
assembly and should be renewed if 
bent, leaking or otherwise damaged. 


REPAIR 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving fuel tank, exhaust pipe, car- 
buretor, cylinder head and cylinder. 
Standard cylinder bore diameter is 
54.0-54.015 MM (2.165-2.166 in.). Pis- 
ton to cylinder clearance should be 
0.04-0.075 MM (0.0016-0.003 inch) 
when measured at bottom of piston 
skirt at right angles to piston pin. 
Wear limit is 0.1 MM (0.004 inch). 
Piston and rings are available in three 
oversizes. When installing piston, 
make certain that cut-away part of 
skirt is in toward rear (carburetor). 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rod, crankpin and 
roller bearings are removed by press- 
ing the crankshaft apart. Crankshaft 
should be disassembled ONLY if re- 
quired tools are available to correctly 
check and align the reassembled 
crankshaft. 


CLUTCH. The manual, multiple 
disc wet type clutch is mounted on 
the right end of the transmission input 
shaft as shown in Fig. BE1-6. The 
clutch is actuated by lever (21) on 
left side and rods (23 & 38) which go 
through center of the input shaft. The 
actuating block (39) is used as drive 
key and disengaging block. When re- 
assembling, smooth side of pressure 
plate (47) should be toward retaining 
ring (48). Tighten nut (52) to 36 Ft.- 
Lbs. torque. 


Taman 
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52 48 47 


4442 44 


53 54 55 56 57 30 59 
40 39 38 37 36 35 





1615 14 13 





60 30 
34 33 32 31 29 
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61 30 62 63 64 65 
30 24 23 22 @ 21 20 





30 28 26 25 


Fig. BE1-6—Exploded view of engine and transmission. 


1. Flywheel 18. 
2. Ignition low 
tension coil 19. 
3. Lighting coil 20, 
4, Stator plate 21. 
5. Seals 22. 
6. Snap ring 23. 
7. Main bearings 24, 
8. Bearing retainers 25. 
9. Spacer 26. 
10. Crankshaft gear 28. 
11. Detent housing 29. 
13. Detent for 30. 
shift drum 31. 
14. Preselector 32. 
15. Selector shaft 33. 
16. Ratchet pawls 34. 
and spring 35. 


17. Shift fork rollers 


CRANKCASE AND GEAR BOX. 
To disassemble the crankcase and gear 
box, the engine must be removed. Re- 
move the cylinder head, cylinder, pis- 
ton, magneto assembly, clutch and 
crankshaft drive gear. Remove the 
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Shift forks 37. Snap ring 
and rail 38. Clutch rod 
Shift pedal 39. Actuating block 
Adjusting screw 40. Thrust washer 
Clutch lever 41. Bushing 
Bracket 42, Clutch drum 
Short rod 43. Thrust washer 
Oil seal 44, Snap ring 
Ball 45. Steel driven plate 
Bearing 46. Friction disc 
Gear (4th) 47, Pressure plate 
Bushing 48. Snap ring 
Washer 50. Spring 
Sliding gear (3rd) 51. Washer 
Snap ring 52. Nut 
Washer 53. Snap ring 
Gear (2nd) 54, Bearing 
Input shaft & 55. Washer 
gear (1st) 56. Gear (1st) 

. Bearing 57. Bushing 


four nuts and eleven screws and sep- 
arate the crankcase halves. Refer to 
Fig. BE1-6. When assembling, the 
gears and shaft can be assembled in 
the left half of crankcase and right 
half can be assembled over the shafts. 


58. Gear (3rd) 

59. Sliding gear (2nd) 
60. Output shaft 

61. Bushing 

62. Gear (4th) 

63. Bearing 

64. Seal 

65. Output sprocket 
66. Kickstarter ratchet 
67. Washer 

68. Bushing 

69. Kickstarter gear 
70. Plate 

Ti, “O” ring 

72. Kickstarter shaft 
73. Return spring 

74, Washer 

T5. Snap ring 

76. Lever 

TT. Shift drum 


The timing marks on selector shaft 
(14) gear and shift drum (77) gear 
must be aligned. Check alignment of 
timing marks after assembly through 
hole in right crankcase half. 





Bridgestone HM and BS-7 


CARBURETOR, Idle speed is ad- 
justed at screw (2—Fig. BS1-1) and 
idle mixture at needle (11). Approxi- 
mate setting for idle mixture needle 
(11) is 1 turn open for HM/S, 2 turns 
open for 7D and 7S. Normal position 
of clip (5) is in second groove from 
top of valve needle (6). Normal size 
of main jet (9) is 70 for HN/S and 
80 for 7D and 7S. 


IGNITION AND ELECTRICAL. A 
flywheel type magneto is used on 
standard models and a combination 
starter and generator is used on de- 
luxe models. Ignition point gap should 
be 0.012-0.016 inch. Ignition should 


SERVICE 
BRIDGESTONE CYCLE CO., LTD. 
Tokyo, Japan 
ROCKFORD MOTORS, INC. 
1911 Harrison Ave. 
Rockford, Illinois 61101 
MODEL HM/S BS-7S BS-7D 
Displacement-cc .....cceccccccccccccvccce 50 50 50 
Bore MM 5. sa sasisimeecas tir eaeanewncced ba os 40 40 40 
Stroke-MM sanimin EE s AAS E S 39.5 39.5 39.5 
Number of cylinders..........seseeeeceeee 1 1 1 
Oil-fiel ratio: sccnasencesc es ses suumwmeeas és 1l to 20 1 to 20 1 to 20 
Plig gapini cninedridics oe cbsdaisismassc tess 0.024-0.027 0.024-0.027 0.024-0.027 
Point gap-inch ........... 0.012-0.016 0.012-0.016 0.012-0.016 
Ignition timing fixed fixed fixed 
degrees BIDC 23 23 23 
Electrical system voltage ........eeeeeeee 6 6 12 
Battery terminal grounded .............00- negative negative negative 
Tire size—front & TEGr....... cece eeeeeeeee 2.25 X17 2.25 X17 2.25 X17 
Tire pressure psi—front..........eeeeeeeee 22 22 22 
RGR, maces sea siouspovavassysione’ its aieepenteaaiertere:? © 28° 28° 28* 
Rear chain free play-inch.........seeseeee. A % % 
Number of speeds.........seeeseccvcvcees 3 3 3 
Weight-lbs. (Approx,) ......ceeeeeeccceeeee 153 149.6 155 
“Rear tire pressure should be 32 psi for carrying passenger. 
MAINTENANCE 


SPARK PLUG. Spark plug elec- 
trode gap should be 0.024-0.027 inch. 
Recommended plug for normal use is 
NGK type B-6, AC type 45, Champion 
J-8J, Autolite A7, Bosch W145T3, 
KLG type TFS50 or Lodge C14. 





Fig. BS1-3—Three marks are located on 
fan and one on left crankcase flange. The 
first mark indicates 28 degrees BTDC; cen- 
ter mark, 23 degrees BTDC and last mark: 
18 degrees BTDC, When timing ignition, 
center mark and mark on crankcase flange 
should be aligned as ignition points just 
open 





Fig. BS1-1—Exploded view of typical car- 
buretor used on HM/S, 7D and 7S models, 


1. Throttle cable 8. Starting valve 
adjuster 9. Main jet 

2. Idle speed 10. Fuel inlet valve 
adjusting screw 11. Idle mixture needle 

4, Retainer 13. Atomizer 

5. Clip 14, Pilot jet 

6. Valve needle 15. Starting jet 

T. Throttle slide 





occur (points just open) at 23 degrees 
BTDC, Three marks are provided on 
the fan and one mark is located on 
the left crankcase flange as shown in 
Fig. BS1-3. The center mark (23 de- 
grees) and the mark on crankcase can 
be used for ignition timing. On mag- 
neto models, stator (9—Fig. BS1-4) 
can be rotated in the elongated 
mounting holes to change ignition 
timing. On deluxe models, ignition 
point base plate (12—Fig. BS1-5) can 
be moved in the elongated holes to 
change ignition timing. Communta- 
tor insulation should be undercut 
0.020 in. and commutator should be 
turned if grooved more than 0.020 in. 
Condenser capacity is 0.24 Mfds. for 
all models. 


LUBRICATION. The engine is lub- 
ricated by mixing two stroke motor 
oil with the fuel. Ratio should be 
1:15 for the first 250 miles; 1:20 after 
250 miles. The gear box contains 1 


Fig. BS1-4 — Exploded 
view of flywheel magneto 
used on standard models. 
Lighting coil (2) charges 
battery via a selenium 
rectifier. 


Ignition coil 
. Lighting coil 
Oil felt 
Condenser 

. Ignition points 
Flywheel 

Fan 

. Spark plug 

. Stator 


PPAS TPH 
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Fig, BS1-5—Exploded view of starter-gen- 
erator unit used on deluxe models. 


1, Armature 6. Condenser 

2. Flywheel drive 7. Brush spring 
key (2 used) 

3. Armature re- 8. Brush (2 used) 
taining screw 9. Fan 

4, Stator and field 10. Cover 
windings 11. Ignition points 

5. Oil felt 12. Ignition point 


base plate 


quart of SAE 10W/30 multigrade en- 
gine oil. Gear box oil should be main- 
tained at level of mark on filler plug 
dipstick. Gear box oil should be 
changed every 1000 miles. 


CLUTCH CONTROL. The auto- 
matic clutch used on HM/S models, is 
shown in Fig. BS1-10. Adjustment is 
accomplished after removing small 
cover from crankcase right side cover. 
Clearance between adjusting screw 





Fig. BS1-10—Cross sectional view of en- 

gine and automatic clutch for HM/S 

models, Clearance (C) should be 0.040- 
0.063 in. 





Fig. BS1-11— Clutch hand lever should 
have %-*/ in, free play at B on 7D and 
7S models, 
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Ee) 
Fig. BS1-12—Cross sectional view of 7D 
and 7S manual clutch assembly. Top half 
shows clutch disengaged, Adjusting screw 

is shown at 1 and locknut at 2. 
(1) and push rod (2) should be 0.40- 
0.063 in. Normally the recommended 
clearance can be obtained by turning 
the adjusting screw (1) in until it just 
contacts push rod (2), then turn screw 
out 1% turns and tighten locknut (3). 
If clutch slips, turn adjusting screw 
out. If clutch does not disengage with 
engine idling, turn adjusting screw in. 
The manual clutch used on 7D and 
7S models, is normally adjusted at 
cable adjuster to provide %-5% in. free 
play at (B—Fig. BS1-11) hand lever. 
If cable adjuster is nearly screwed out 
of right crankcase cover, additional 
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adjustment is provided at screw (1— 
Fig. BS1-12) on right side cover. 


REPAIRS 

PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving cowling, exhaust pipe, car- 
buretor, cylinder head and cylinder. 
Standard cylinder bore diameter is 
1.575-1.576 in. Piston skirt clearance 
should be 0.003 in. with wear limit of 
0.004 in, Ring end gap should be 0.006- 
0.010 in. Mark on side of rings should 
be toward top of piston and arrow on 
top of piston should point toward ex- 
haust port. Piston and rings are avail- 
able in standard size and two over- 
sizes. 

CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crankshaft. 
Connecting rod, crankpin and crank- 
shaft are available only as a complete 
assembly and should NOT be disas- 
sembled. 


CRANKCASE AND GEAR BOX. To 
disassemble crankcase and gear box, 
the engine must first be removed. Re- 
move the cylinder head, cylinder, pis- 
ton, clutch cover, clutch, flywheel and 
magneto (starter-generator assembly 
on deluxe models). Remove the screws 
that hold crankcase halves together 
and carefully separate the halves. Be 
careful not to damage sealing surfaces 
of crankcase. Refer to Figs. BS1-10 
and BS1-18. 





Fig. BS1-15—Exploded view of automatic clutch used on HM/S model. 


1, Bushing 10. Friction discs (3 used) 

2. Clutch gear 11, Inner clutch plates 
and hub (2 used) 

3. Washer 12. Pressure plate 

4, Over-running 13. Return springs (4 used) 
clutch inner race 14, Roller retainer 

5. Roller (5 MM) 15. Centrifugal rollers 

6. Roller (8 MM) (8 used) 

7. Washer 16. Snap ring 

8. Snap ring 17. Plate 

9, Clutch plate 


18. Thrust washer 28. Locknut 
19. Clutch spring 29. Spring 
20. Washer 30. Release arm shaft 
21. Clutch drum 31. Seal 
22, Snap ring 32. Roller 
23. Release bearing 83. Snap ring 
24, Release bearings 34, Release cam 
(8 used) 35. Gear change shaft 
25. Push rod 36. Shift arm 
26, Release arm 37. Shift plate 


27, Adjusting screw 


SERVICE Bridgestone 50, 60, 90 and 100 


See A ae en eee) 2 
1 12 11109 87 6 5 4 3 







Fig. BS1-16 — Exploded 
view of manual clutch 
used on 7D and 7S mod- 
els, Clutch drum is shown 
at (16—Fig, BS1-18). 





Fig. BS1-20—Exploded view of typical kick 
starter assembly. 





1. Starter pedal shaft T. Washer (14 MM) 
1, Release ball 4, Washer 7. Clutch plates (2 used) 2. Cover 8. Ratchet pawl 
2. Release bearing seat 5, Outer clutch plate 8. Pressure plate 3. Washer (15 MM) 10, Ratchet arm stop 
3. Snap ring 6. Friction dise (3 used) 9. Springs (6 used) 4. Spring hook 11. Ratchet spring 
10. Clutch hub 5. Return spring 12, Kick starter gear 
6. Snap ring 


1. Washer 
2. Main bearing 2 used 
on HM/S, 3 used on 
ID&TS 
3. Crankshaft assembly 
4, Crankshaft gear 
(7D and 7S) 
5. Crankshaft end 
play shims 
6. Woodruff keys 
7. Crankshaft nut 
8, Transmission input 
shaft and low gear 
9, Third gear (sliding) 
10. Snap ring 
11, Second gear 
12, Spacer 
13, Bearing holder 
14, Ball bearing 
15. Retainer 
16, Clutch drum 
(TD and 7S) 
17. Second gear 
18. Third gear (sliding) 
19. Output shaft 
20. Bushing 
21. First gear 
22. Spacer 
23. Spacer 
24, Output sprocket 
25. Output shaft right 
side bushing 
26, Bushing retainer 


Fig. BS1-22—Exploded view of gear shift 
assembly, On HM/S models, clutch cam 
(34—Fig. BS1-15) is attached to right end 
of shaft (35). Shift forks (2) are inter- 





changeable. 
1. Gear shift pedal 9. Snap ring 
2. Shift forks 10. Shift drum stop 
3. eae screws 11. Stop spring 
us 12. Shift plate 
24 23 22 21 20 19 18 25 26 4. Shift drum 13, Shift plate stop 
3. Boal i 14. Pedal return spring 
tee? . Retainer plate 15. Washer 
Fig. BS1-18—Exploded view of crankshaft and transmission for 7D and 7S models, HM/S 7. Gearchangearms 35. Pedal shaft 
is similar except clutch is located on crankshaft. 8. Arm spring 





BRIDGESTONE 50,60, 90 AND 100CC 
(ROTARY VALVE MODELS) 


MODEL 50 Sport 60 Sport 90 Standard, Trail, 100 Sport, 
Mountain & Sport GP &TMX 
Displacement-cc ........ cece cece cece eveee 50 58 88.4 99 
Bore-MM i084 sj ss sdiecowleains £4 ses eemerieaew es 39 42 50 53 
Soke MM asic axc piseivinteincded 09's tamnei 42 42 45 45 
Number of cylinders.............eeeeeeeee 1 1 1 1 
Oil:fuel atl css semanan anre FEER 1 to 20 1 to 20 *Oil pump Oil pump 
Plug gap-ineh s. scwiceniees 639s seisreaaiee ss 0.025-0.028 0.025-0.028 0.025-0.028 0.025-0.028 
Point gap-inch ..........c cece eee eee eeees 0.012-0.016 0.012-0.016 0.012-0.016 0.012-0.016 
Ignition timing-advance .............0006- Fixed Fixed Fixed Fixed 
Degrees: BIDO « ssissisiaves soos esticemiers os i9 19 21 21 
Electrical system voltage ..............005 6 6 6 6 
Tire size-front and rear .............0005- 2.25 X 17 2.25 X 17 2.50 X17 2.50x17 
Tire pressure psi-front ...........eeeeeeeee 24-26 24-26 24-26 24-26 
SCRE re 5.0 2 anu RAEE A cece aus 26-30 26-30 26-30 26-30 
Rear chain free play-inch ................ % % % % 
Number of speeds ..........ccceeeeeeeecs 4 4 4 4 


*Early models, without oil pump, use 1 to 20 oil to gasoline mix. 
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Fig. BS2-1—Exploded view of Mikuni VM 
type carburetor. 


1, Throttle cable 8. Starting valve 
adjuster 9. Main jet 

2. Idle speed 10. Inlet valve 
adjuster 11. Idle mixture 

3. Idle speed rod screw 

4, Retainer 13, Needle jet 

5. Clip 14, Pilot jet 

6. Valve needle 15, Starter jet 

7. Throttle slide 

MAINTENANCE 


SPARK PLUG. Spark plug elec- 
trode gap should be 0.025-0.028 inch. 
Recommended plugs are listed in the 
following table. The cold plug listed 
is for sustained high speed operation 
and may be too cold for starting and 
warm-up. Plug used for scrambles 
and short track should usually be be- 
tween the normal and cold plugs 
listed. 


Champion NGK 

50 Sport 

Normal use ........ J-4 B-7 

Cold plug ......... J-57R B-8N 
60 Sport 

Normal use ........ J-4 B-8 

Cold plug ......... J-57R B-8N 
90 CC Models 

Normal use ........ L-5 B-7H 

Cold plug ......... L-54R B-9H 
100 CC Models 

Normal use ........ L-57R B-8H 

Cold plug ......... L-54R B-9HN 


CARBURETOR. Refer to Fig. BS2-1 
for exploded view of Mikuni carbure- 
tor typical of type used on all models. 
Idle speed is adjusted at (2) after re- 
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Fig. BS2-2—Float level (H) is adjusted by 
bending tang (17). Float bowl gasket 
should be removed when measuring. 


moving the carburetor top cover 
(rubber). Idle mixture is adjusted at 
needle (11) after carburetor side cover 
is removed. Approximate setting for 
idle mixture needle (11) is 1% turns 
open for 90 Sport models and all 100 
cc models; 134 turns open for all other 
models. Clip (5) should be installed 
in third groove from top of needle 
(6). Float level (H—Fig. BS-2) should 
be 3 inch for 90 Sport and all 100 ce 
models, $% inch for all other models. 
Main jet sizes are as follows. 
50 & 60 cc Models .......scsceseee 110 
90 cc (VMI5SC carburetor) 120-130 
90 ce (VM17SC carburetor) 95-100 
100 cc (VM18SC carburetor) ....110 
100 ce (22 MM carb.) 


IGNITION AND ELECTRICAL. 
Energy transfer type ignition is used 
with the low tension ignition coil and 
lighting coil contained under the fly- 
wheel. Ignition breaker point gap 
should be 0.012-0.016 in. and points 
should open at 19 degrees BTDC on 
50 and 60 cc models, 21 degrees BTDC 
on 90 and 100 cc models. Ignition tim- 
ing marks are shown in Fig. BS2-3. 
Timing can be changed a small 
amount by varying gap within the 
range of 0.012-0.016 in., however addi- 
tional adjustment is accomplished by 
rotating stator plate (2—Fig. BS2-4) 
in the elongated mounting holes. Con- 
denser capacity should be 25-30 Mfd. 





Fig. BS2-3—Ignition timing marks (TM) 
on crankcase and flywheel are shown. lg- 
nition timing can be retarded 2 degrees, 
but should not occur before crankcase mark 
and flywheel mark are aliqned. 


MOTORCYCLE 





Fig. BS2-4—-Exploded view of magneto as- 

sembly (ignition and lighting systems). Ig- 

nition timing can be changed by rotating 

stator plate (2) after loosening three 
screws (7). 


1. Flywheel 5. Ignition points 
2. Stator 6. Condenser 
3. Primary ignition 7. Screws 

coil 8. High tension 
4, Lighting coil ignition coil 


Flywheel retaining nut should be 
tightened to 300 in.-lbs. of torque. 

NOTE: Ignition timing is correct 
when the breaker points just open 
with flywheel mark 2 degrees (35 
inch) past the mark on crankcase as 
shown in Fig. BS2-3, Timing should 
never be advanced beyond the center 
of crankcase timing mark. 


LUBRICATION. On models with- 
out oil injection, the engine is lubri- 
cated by mixing two stroke motor oil 
with the fuel. Ratio should be 1:15 
for the first 250 miles, 1:20 after 250 
miles. On 90 and 100cc models with 
oil injection, a separate oil tank and 
metering type pump is used. Refer to 
the following OIL INJECTION sec- 
tion. 

The gear box is lubricated by SAE- 
10W/30 motor oil. Capacity for 50 or 
60cc models is 16 oz. and 25 oz. for 90 
and 100cc models. Oil level should be 
maintained at level of plug (1—Fig. 
BS2-5). 

OIL INJECTION. The oil injection 
system automatically meters and 
pumps oil from a separate tank to the 
rotary valve cover plate. The oil tank 
should be filled with two stroke motor 
oil and should never be allowed to 
run dry. The oil pump and metering 





Fig. BS2-5—View of right side showing gear 
box oil level screw (1) and filler plug (2). 





SERVICE 


unit is located under the right side 
cover plate as shown in Fig. BS2-6. 

For the first 250 miles, it is neces- 
sary to mix % pint of two stroke mo- 
tor oil with each 1.25 gallons of gaso- 
line in the fuel tank (1 to 20 ratio). 
After the first 250 miles, it is not nec- 
essary to add oil to the fuel. 

The engine oil pump drive gears are 
lubricated by a small amount of SAE 
30 motor oil contained in the housing. 
Filling is accomplished after removing 
screw (1—Fig. BS2-6) using a pres- 
sure type oil can. Oil should be main- 
tained at level of filler hole. 

If the system is drained or the pump 
unit renewed, air should be bled from 
the system by loosening inlet fitting 
(2) and allowing oil to flow from 
tank to the open connection. Tighten 
fitting (2) and operate kick starter 
with key turned off and throttle open 
until the outlet oil line, from fitting 
(3) to the rotary valve cover, is full 
of oil, If oil does not flow correctly, 
check oil lines, screen (in oil tank) 
and check valves. The outlet union 
bolt (3) should have spring in union 
bolt, with check ball against seat in 
pump. If equipped with inlet check 
valve, ball should be against inside of 
brass inlet union (2) and the spring 
should be toward pump. The outlet 
union bolt (3) is steel with spring in- 
side. The outlet check ball seats 
against the pump. 

To adjust the pump control cable, 
close the throttle and turn cable ad- 
juster (4—Fig. BS2-7) until cable 
housing has -inch free play. Nor- 
mally, no other adjustment will be 
necessary. To adjust the pump, it is 
necessary to remove the unit from 
the side of engine and separate the 
pump halves. Be careful not to lose 
the check valve balls or the pump 
spring. Turn the pump gear (G—Fig. 





Fig. BS2-6—View of oil injection pump in- 
stalled. Pump drive gears are lubricated by 
oil at screw (1). The oil inlet line runs from 
the tank to inlet union (2). Outlet union is 
shown at (3). 
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BS2-8) until the cam (A) is against 
pin (B). Loosen lock nut (C) and turn 
adjusting screw (D) clockwise until 
the highest part of the cam (A) just 
barely touches the pin (B). Check to 
make certain that cam is just touch- 
ing the pin. From this setting, care- 
fully turn the adjusting screw (D) 
counter-clockwise exactly %4-turn 
and tighten lock nut (C). NOTE: If 
pump adjustment is incorrect, engine 
may be damaged. Reinstall pump, re- 
fill drive gear lubricant at screw (1— 
Fig. BS2-6) and readjust cable. Make 
certain that pump spring is installed 
in end of pump gear and check valves 
are correctly installed in union bolts 
(2 & 3—Fig. BS2-6). 


CLUTCH CONTROLS. The clutch 
is located on right end of transmis- 
sion input shaft. The hand lever 
should have %-5% in. free play at 
(B—Fig. BS2-9). 


To adjust the clutch, remove the 
carburetor cover from right side of 
engine, loosen lock nut (4—Fig. BS2- 
10). Turn cable adjuster (3) until the 
distance between pivot pin (5) and 
spring pin (6) is 1% inches, then 
tighten lock nut (4). Loosen lock nut 
(1) and turn the adjusting screw (2) 
until free play at end of hand lever 
is %-% inch (B—Fig. BS2-9). Make 
certain nut (1—Fig. BS2-10) is tight- 
ened after adjustment is complete. 


SUSPENSION. Each front suspen- 
sion unit contains 6 fl. oz. of hydrau- 
lic jack oil for all 50 and 60cc models; 
6 to 7 fl. oz. for 90 and 100cc models. 
Fluid level should be 6%-7 inches 
from bottom of fork tube. Oil level 
can be measured using a long wire 
through filler screw hole in top fork 
brace. Rear units are not repairable 
and should be renewed if bent, leak- 
ing or damaged. 

REPAIR 


PISTON, RINGS AND CYLINDER. 


The piston can be removed after re- 
moving the 


exhaust pipe, cylinder 





Fig. BS2-7—Oil injection control cable is 
adjusted at (4). Refer to text. 





and 100 





Fig. BS2-8 — Refer to text for adjusting 
pump stroke. Cam (A) is part of gear (G). 


A. Cam C. Lock nut 
B. Pin D. Adjusting screw 





Fig. BS2-9—Clutch hand lever should have 
3/8-5/8 in. free play at B. 





Fig. BS2-10—Clutch adjustment points are 
shown. Refer to text for adjustment method. 


1. Lock nut 4. Cable adjuster 
2. Adjusting screw 5. Pivot pin 
3. Lock nut 6. Spring pin 


head and cylinder. Refer to the fol- 
lowing specifications. 
Ring end gap— 

All Models .......... 0.006-0.020 in. 


Standard Cylinder bore nominal di- 
ameter. 


LDN E C E A O, 39.025 MM 

1.5365 in. 

60: CC snk bes sos wwe ewe 42.035 MM 

1.655 in. 

90 cc (except 90 Sport) ..50.07 MM 

1.97 in. 

90 Sport ssi ani sei meses 50.00 MM 

1.968 in. 

TOORE euren badass see ene 53.00MM 

2.086 in 

Piston skirt-cylinder bore clearance 

50 & 60 cc ............ 0.0025-0.0050 
90 & 100 cc— 

Iron cylinder ....... 0.0025-0.004 in. 

Chrome bore ...... 0.0015-0.0025 in. 
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. Crankshaft gear 


nut 
Crankshaft gear 
Oil seal 
Valve cover plate 
O ring (23 MM) 
. Oring (100 MM) 
. Rotary valve 
. Crankshaft collar 
. Oring (17 MM) 
10. Shims 
11. Drive pin 

(3 x 15 MM) 
12. Connecting rod 
13. Rollers (16 used) 
14, Roller bearing 


cage 
15, Crankpip 


WKLAP OR oor np 


60, 90 and 100 





Fig. BS2-14—Exploded view of early crankshaft and associated parts. Drive collar (8) 
and rotary valve (7) were changed on later models and "O" ring (9) is not used. 


Compression Pressure— 


50 & 60cc ........ 90 psi Minimum 
90 & 100cc ...... 100 psi Minimum 


Oversize pistons and rings are avail- 
able for all models with cast iron cyl- 
inder. The piston and rings for use 
in the cast iron cylinders (50, 60 & 
90cc except 90 Sport) are different 
than type used in chrome plated alu- 
minimum cylinders (90 Sport and 
100 cc models) and must not be inter- 
changed. Pistons for cast iron cylin- 
ders can be identified by the small 
center hole in top of piston. Piston 
for aluminum cylinder has a small 
flat spot in center. Rings for cast iron 
cylinder are chrome plated and must 
not be installed in chrome plated alu- 
minum cylinder (90 and 100cc Sport 
models). For all models, mark “EX” 
on top of piston should be installed 
toward exhaust port. Ring locating 
pins in piston grooves should be to- 
ward rear and rings should be in- 
stalled so that ends correctly engage 








. Clutch cable 
. Release arm 
. Return spring 
. Adjuster lock nut 
. Adjuster screw 
. Release pin 
(6 x 10 MM) 
. Oil seal 
. Gasket 
Release bracket 
Release screw 
. ea eile 
use 1 0 


. Release cover 


at 
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Fig. BS2-16—Exploded view of typical clutch assembly. All 50 and 60 cc models use 
three friction discs (16) and two clutch plates (17). Special thrust washer is used instead 


F. 
M 


locating pins. Tighten the cylinder 
head stud nuts to 125 inch pounds 
torque. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rod side play 
(shake) at piston pin end should not 
exceed 0.125 in. If play at end of rod 
is excessive, crankpin, connecting rod 
and bearings should be renewed. The 
connecting rod is removed by pressing 
crankshaft apart. Crankshaft should 
be disassembled only if required tools 
are available to correctly check and 
align the reassembled crankshaft. 

When installing, crankshaft end 
play is adjusted by adding shims (10— 
Fig. BS2-14). End play should be 
0.003-0.020 in. for all models. Refer 
to Fig. BS2-18 for installing later type 
rotary valve. Crankshaft gear (2— 
Fig. BS2-14) should be installed with 
undercut side of gear toward outside. 
Crankshaft nut (1) is left hand thread 


15 14 13 12 1 














13. Release springs 
(6 used) 

14. Clutch hub 

15. Outer plate 

16. Friction discs 


| 


17. Clutch plates 


18, Pressure plate 
19. Thrust washers 


76 5 


of parts (19 & 20) on later models. 
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(5 used on 90 cc) 
(4 used on 90 cc) 


zZ ; 
\ / 20. Thrust bearing 
F; 21. Clutch hub 





MOTORCYCLE 


“VALVE MARK 





COLLAR MARK 


Fig. BS-2-18—On later type rotary valve, 
the mark on the splined collar must be 
aligned with mark on valve. 


and should be tightened to 250 inch 
pounds of torque. 


CLUTCH. The multiple disc, wet 
type clutch is mounted on the right 
end of the transmission input shaft 
and can be removed after removing 
the crankcase right side cover. 
Friction discs (16—Fig BS2-16)— 


Thickness ........ 0.1161-0.1201 in. 

Wear limit ............ 0.1083 in. 
Plates (17)— 

Thickness ........ 0.0433-0.0472 in. 


Wear limit ............ 0.0394 in. 


Warpage ........ less than 0.012 in. 
Plate (15)— 
Thickness ........ 0.0748-0.0787 in. 
Wear limit ........... 0.0709 in. 
Warpage ........ less than 0.012 in. 


S705 42 14 











2120 181716 14 13 11 


Fig. BS2-20—Cross sectional view of trans- 
mission assembly, Refer to Fig. BS2-21 for 
legend. 


Fig. BS2-20A—View of transmission gears 
and shafts installed in the right crankcase 
half. 


SERVICE 


. Clutch drum 

. Starter gear 

Bushing 

Input shaft 

and first gear 

Third gear 

Snap ring 

Second (sliding) 

gear 

Fourth gear 

Thrust washer 

(12 MM) 

Thrust washer 

(13 MM 

. Starter idler gear 

, Thrust washer 
(13 MM) 2t 

. First gear 

14, Third (sliding) 

gear 
15. Snap ring 


Oo npp wer 


m 
£ 
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ne 


m 
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16. Second gear 
17. Spacer 
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20 19 


18. Fourth gear 
19. Output shaft 


18 1716 1514 13 12 11 1 


20. Spacer 
21. Output sprocket 


Fig. BS2-21—Exploded view typical of transmission gears and shafts. 
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Fig. BS2-22—Exploded view of kick starter 
assembly, Gear (7) meshes with gear (11- 
Figs. BS2-20 and BS2-21), 





1, Starter pedal T. Starter gear 

2. Starter shaft 8. Ratchet arm stop 

3. Washer (15 MM) 9, Ratchet spring 

4, Spring spacer 10. Ratchet pawl 

5. Pedal return 11. Ratchet arm 
spring 12, Thrust washer 


6. Snap ring (12 MM) 


On all models, outer clutch plate 
(15—Fig. BS2-16) is thicker than 
other plates (17). Screws (11) should 
be tightened to 40 in. lbs. torque. The 
clutch retaining nut should be torqued 
to 110 inch pounds for 50 & 60cc mod- 
els, 120 inch pounds for 90 & 100cc 
models. The release screw (10) can be 
installed in bracket (9) three differ- 
ent ways. When correctly installed, 
flats for release arm (2) will be hori- 
zontal, when end of screw (10) is 
flush with face of bracket (9). Make 
certain that release plunger (6) is cor- 
rectly located in release screw before 
installing cover. 

CRANKCASE AND GEAR BOX. 
The rotary valve, located on right end 
of crankshaft, can be removed after 
removing carburetor, clutch, crank- 
shaft gear (2—Fig. BS2-14) and valve 
cover plate (4). Care should be taken 
to prevent valve from absorbing water 


Fig, BS2-23 — Exploded ` 

view of gear shift as- 

sembly, Shift forks (14) 
are interchangable. 


1. Shift pedal 

2. Shift shaft 

3. Washer (12 MM) 

4, Pedal return 
spring 

5. Return spring 
pin 

6. Shift arm spring 

7. Shift pins 

(5 used) 

8. Pin holder 

9, Shift drum 
stop 

0. Spacer (6 MM) 

1. Stop spring 


12, Shift drum 
retainer 


won 


or becoming too dry. After washing 
valve in solvent, be sure to wipe with 
oil to prevent complete drying out. 
On late type valves, valve must be 
timed to the splined collar as shown 
in Fig. BS2-18. 
Rotary valve (7—Fig. BS2-14) 
Thickness ......... 0.1161-0.1181 in. 
wear imit i633 g06 858% 0.1043 in. 
Crankcase halves can be separated 
after removing cylinder, piston, mag- 
neto, output sprocket, snap ring from 
gear change shaft and the screws at- 
taching crankcase halves together. 
Crankshaft and transmission shafts 
should remain in the right crankcase 
half. It will be necessary to carefully 
bump the left end of crankshaft and 
transmission shaft when separating, 
to release the bearing from these 
shafts. Refer to Figs. BS2-20 thru BS2- 


yr 


Fig. BS2-24—View of gear shift assembly 
installed. Model shown is 100 GP, however 
other models are similar. 


14 13 1110 9 


13, Shift drum 
14, Shift forks 


15. Fork guide 
pins (2 used) 






SPEED TUNING 
100 cc Models 


The following modifications are suggested 
by the manufacturer for increased perfor- 
mance. Any change from original configura- 
tion will probably decrease the service life 
of an engine and, if changes are carelessly 
done, may decrease power and cause ex- 
tensive damage. These specifications are for 
a guide only and will void warranty. With 
the following modifications horsepower and 
torque peak will occur at approximately 
10,000 RPM and will probably necessitate 
changes in final drive sprocket ratio. 


SPARK PLUG AND IGNITION. The 
coldest plug that can be used without 
excessive fouling should be installed. 
Plug readings should be carefully 
checked when selecting plug heat 
range. An NGK type B-9HN or Cham- 
pion L-54R plug is suggested. The 
correct plug for racing application 
may be too cold for starting and 
warming engine up. 

Breaker point gap should be set at 
0.25-0.30 MM (0.010-0.012 inch) for 
racing instead of standard gap. The 
breaker points should just open at 
23-24 degrees BTDC. The piston posi- 
tion at 23-24 degrees is 2.3 MM (0.090 
inch) Before TDC. 

Ignition may be changed to total 
loss battery ignition by using a dif- 
ferent coil and a 12-volt battery. If 
total loss ignition is used, ignition low 
tension coil, charging coil and fly- 
wheel may be removed. 


CARBURETOR. A Mikuni 22 MM 
carburetor should be adapted for use. 
Main jet size necessary for 22 MM car- 
buretor should be approximately 
#180. A suggested method of adapt- 
ing the larger carburetor is to remove 
the carburetor adapter tube from ro- 
tary valve cover and weld a larger 
tube in place as shown in Fig. BST2-1. 





om maa. 
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Fig. BST 2-1—View of rotary valve cover 
showing method of installing tube for larger 
carburetor. Outside diameter of tube must 
fit carburetor and inside diameter of tube 
should match carburetor bore. 
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Fig. BST 2-2—It may be necessary to mod- 
ify carburetor cover or space cover out to 
prevent restriction of air to carburetor. 





j! 
i 
Fig. BST 2-3—The shaded section shown 


should be removed up to the piston pin 
boss. Be sure edges are rounded. 


The tube should extend through the 
cover and inside surface must be 
smooth. The hole through the right 
side cover must be enlarged for the 
larger carburetor adapter tube. Refer 
to the Lubrication paragraph if oil in- 
jection pump is not reinstalled. Make 
certain that carburetor cover does not 
restrict air flow. It may be necessary 
to modify the carburetor cover to in- 
crease clearance. 


LUBRICATION. When standard oil 
injection is used for racing, some ad- 
ditional oil should be mixed with 
fuel in tank. If the oil injection sys- 
tem is removed, oil to fuel ratio should 
be 1:15 or 1:20. 


PISTON, CYLINDER AND HEAD. 
The piston reliefs shown in shaded 
section (Fig. BST 2-3) should þe re- 
moved up to the bottom of piston pin 
boss. Be sure to round corners to pre- 
vent breakage. Cylinder head can be 
milled 0.8 MM (0.03 inch) to increase 
compression. When assembling, make 
certain that piston does not contact 
cylinder head. 


30 


90 and 100 


MOTORCYCLE 


Fig. BST 2-4—Basic port pattern of cylinder may be seen in these drawings. Cut-outs for 
transfer and boost passages should be enlarged and matched to openings in crankcase 
to eliminate restrictions 


The exhaust port in cylinder can be 
raised 1.5 MM and width can be in- 
creased 4 MM (2 MM each side). Ori- 
ginal distance (Al—Fig. BST-4) to top 
of cylinder is 26.5 MM (1.04 inches); 
modified distance (A2) is 25 MM 
(0.984 inch). Original transfer port 
height (C) and shape should not be 
changed. Boost port height (D) and 
shape should not be changed. The 
height of transfer and boost passage 
cut-outs (L, M & R) should be raised 
and tapered (on outside) to provide 
less restriction. Edges of transfer pas- 
sage cut-outs should be matched to 
crankcase openings. The forward edge 
(E) of the right transfer port open- 
ing will be angled slightly to match 
with crankcase opening. Refer to 
crankcase and rotary valve modifica- 
tions before attempting to modify for- 
ward edge (E) of cylinder. 


ROTARY VALVE, CRANKCASE 
AND CRANKSHAFT. The rotary 
valve and crankcase (inlet port) 
should be modified to begin inlet 
opening at 137.5 degrees Before TDC 
and inlet closing at 68 degrees After 
TDC. The manufacturer suggests the 
following method of changing the tim- 
ing: 

The rotary valve should be cut 
away 11.5 degrees on opening edge as 
shown at (C—Fig. BST 2-5). Care- 
fully modify the valve, making cer- 
tain that corners are rounded to pre- 


vent breakage at high rpm. Use the 
rotary valve and degree wheel to 
mark the right crankcase half for 
modification. The vertical center line 
used to measure angles (A & B—Fig. 
BST 2-6) is through the top and bot- 
tom rotary valve cover retaining screw 
holes as shown. Round all four corners 
of port opening to match the two cor- 
ners of rotary valve. CAUTION: Do 
not raise the inlet port outside edge or 
rotary valve will not seal the port. 
After inlet port in right crankcase 
half is modified, the transfer passage 
cut out of cylinder (E—Fig. BST 2-4) 





Fig. BST 2-5—Drawing of rotary valve 
showing shaded area to be removed from 


opening end. Angle (A) is 35 degrees, 
angle (B) is 115 deqrees and angle (C) to 
be removed is 11.5 degrees. 


SERVICE 





Fig. BST 2-6—Drawing of right crankcase 
half showing inlet port. Shaded area can 
be removed. New angle (A) is 14 degrees 
and new angle (B) is 58 degrees, measured 
from vertical center line. Refer to text. 
Center line of cylinder (C) is 25 deqrees 
from vertical center line and is not the 
center of inlet port. 


should be shaped to match crankcase 
opening. 


NOTE: It may be desirable to pro- 
vide the same inlet timing as previ- 
ously listed by enlarging inlet port 
opening in right crankcase half to 
match opening in rotary valve cover, 
then cutting the rotary valve differ- 
ently than shown in Fig. BST 2-5. 

The crankshaft can be modified by 
filling the two balance holes and the 
crankpin with a suitable filler such 
as “DEVCON-F”. Filling of these 
three holes will increase crankcase 
compression and will facilitate move- 
ment of the fuel-air mixture from the 
crankcase to the cylinder. 


EXPANSION CHAMBER. Refer to 
Fig. BST 2-7 and the following speci- 
fications for constructing expansion 
chamber suggested by manufacturer. 


Bridgestone 175 and 200 





427 pS 


Fig. BST 2-7—Drawing of expansion cham- 
ber suggested. Refer to text for dimensions, 


LENGTHS— DIAMETERS— 
A. 25 MM I. 31 MM 
B. 120 MM J. 50 MM 
C. 155 MM K. 75 MM 
D. 140 MM L. 90 MM 
E. 80 MM M. 25 MM 
F. 35 MM RADIUS— 
G. 140 MM N. 80.5 MM 
H. 135 MM P. 105.5 MM 

ANGLE— 


Q. 24 Degrees 





BRIDGESTONE 175 AND 200 CC 


MODEL 175 Dual Twin 
Displacement-cc ......-eeeceeeceenes 177 
Bore-MM os.ecsccecsceudivesiocs seas si 50 
Stroke-MM  ........cccccrccccccccces 45 
Number of cylinders.............+05 2 
Oil-fuel ratio ....... ccc eee eee eee Oil Pump 
Plug gap-inch ..........eeeeeee 0.024-0.027 
Point gap-inch ..........+-e04- 0.012-0.016 


Ignition timing’ ......4:.660ececeweeaees Fixed 


Degrees BTDC .........ceeeeeeees 19-22 
Electrical system voltage ........... 12 
Battery terminal grounded ....... Negative 
Tire: sizefront: sssusssessrs pierre 2.50 X 18 

Rear wines casa aamesews aiita oe 2.75 X 18 
Tire pressure psi-front ...........66- 24-26 

REAL! wary ga reiini a E a a a i 26-30 
Rear chain free play-inch .......... % 
Number of speeds .........-.eeeeeee 5 
Weight-lbs. (Approx.) ........eeeeeee 271 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plugs for normal use are NGK type 
B-8H or Champion L-57R. For sus- 
tained high speed use NGK B-9HN or 
Champion L-54R. The plugs recom- 
mended for high speed may be too 
cold for starting and warm-up. Plug 
used for short track should usually 
be between the normal and cold 
plugs listed. Electrode gap should be 
0.024-0.027 inch. 


CARBURETORS. Two Mikuni VM 
type carburetors are used. Idle speed 
is adjusted at (2—Fig. BS3-1) after 
removing the carburetor top covers 
(rubber). Idle mixture is adjusted at 


175 Hurricane MII SS MII RS 
Scrambler 

177 198 198 

50 53 53 

45 45 45 

2 2 2 

Oil Pump Oil pump Oil pump 

0.024-0.027 0.024-0.027 0.024-0.027 

0.012-0.016 0.012-0.016 0.012-0.016 

Fixed Fixed Fixed 

19-22 19-22 19-22 

12 12 12 

Negative Negative Negative 
3.00x18 
3.00x18 
24-26 
26-30 

% % % 

5 5 5 

271 274 274 


needles (11) after removing carbu- 
retor side covers. Approximate setting 
for idle mixture needle (11) is 1% 
turns open. Clip (5) should be in- 
stalled in third groove from top of 
needle (6). Float level (H—Fig. BS3- 
2) should be 23/32 inch. Main jet 
standard size is 95 for 175 cc models; 
90 for 200 ce models with standard 
carburetors. Normal size jet for the 
larger (22 MM) carburetors is 230 to 
250 if used without air cleaners. If 
air cleaners are installed, a smaller 
main jet will be required (210-220). 

Carburetors must be synchronized 
to begin opening both throttle slides 
(7—Fig. BS3-1) at the same time by 
adjusting cable guides (1) at top of 
each carburetor. 





Fig, BS3-1—Exploded view of Mikuni VM 
type carburetor, 


1, Throttle cable 8. Starting vaive 
adjuster 9. Main jet 

2. Idle speed 10. Inlet valve 
adjuster 11. Idle mixture 

3. Idle speed rod screw 

4. Retainer 13. Needle jet 

5. Clip 14, Pilot jet 

6. Valve needle 15. Starter jet 

7. Throttle slide 
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17 16 





Fig. BS3-2—Float level (H) is adjusted by 
bending tang (17). Float bowl gasket 
should be removed when checking. 





Fig. BS3-4 — Exploded view of early igni- 
tion timer. Alternator (1) is available only 
as a complete unit. 


. Alternator . Breaker points 


1 7 
2. Ignition point (left cylinder) 
cam 8. Condensers 
3. O ring 9. Breaker points 
4, Gasket (right cylinder) 
5. Cover 10, Ignition timing 
6. Breaker point base gear 
(left cylinder) 11, Lock screw 


IGNITION AND ELECTRICAL, A 
battery type ignition system is used 
with alternator and ignition timer 
(points) assembly (Fig. BS3-4) 
mounted behind the cylinders, Maxi- 
mum gap should be 0.012-0.016 in. for 
both ignition points (7 & 9) on all 
models. 

Three types of ignition units and 
alternators have been used. Remove 
cover (5—Fig. BS3-4); then, refer to 
Fig. BS3-7 to determine type used. 
All models before serial number 16G- 
11761 have two lobes on ignition cam 
and gear (10—Fig. BS3-4) drives al- 
ternators at % crankshaft speed. Both 
later types are driven at same speed 
as crankshaft and the ignition breaker 
point cam has only one lobe. Refer to 
the appropriate following paragraphs 
for timing procedure, after determin- 
ing type used. 

Before Serial Number 16L-20758. To 
check ignition timing for both early 
types of ignition units, proceed as 
follows: Remove both spark plugs and 
the timing plug (P—Fig. BS3-5). In- 
sert timing pin in timing plug hole 
and turn engine until points for right 
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te oy ~a 
wE NE 
Fig. BS3-6—Alternator clamp nut (A) and 


lock screw (B) are accessible after remov- 
ing air cleaner. 


hand cylinder just open. At exact po- 
sition where ignition points open, a 
hole in crankshaft counterweight 
should be aligned with timing plug 
hole (P—Fig. BS3-5). An additional 
hole in the crankshaft counterweight 
is provided for checking ignition tim- 
ing for left cylinder. 

NOTE: Ignition timing must be cor- 
rect for right cylinder before attempt- 
ing to set timing for the left cylinder. 

If ignition timing is wrong for the 
right hand cylinder with breaker point 
gap correctly set, proceed as follows. 
Remove the air cleaner and loosen 
clamp nut (A—Fig, BS3-6) and lock 


SER.NO. 


BEFORE SER.NO. 
16G-11761 


16L-20757 


16G-11761 To 


MOTORCYCLE 


screw (B). With crankshaft correctly 
positioned rotate alternator assembly 
in the elongated hole until points for 
right cylinder (R—Fig. BS3-7) just 
open and tighten lock screw. Recheck 
timing after tightening lock screw and 
clamp nut. 

If ignition timing for right cylinder 
is changed or if left cylinder timing 
is incorrect, proceed as follows. Ro- 
tate crankshaft until left cylinder tim- 
ing hole in crankshaft is aligned with 
timing plug hole (P—Fig. BS3-5). The 
ignition points (L—Fig. BS3-7) are 
mounted on base (6—Fig. BS3-4) and 
can be rotated in the elongated holes 
after loosening the two base plate re- 
taining screws (S). Recheck timing 
after tightening screws(S). 

After Serial Number 16L-2075%. To 
check the ignition timing on models 
with late type ignition unit, remove 
both spark plugs and the timing plug 
(P—Fig. BS3-5). Insert timing pin in 
timing plug hole and rotate crankshaft 
until points at rear (for right hand 
cylinder) just open. At exact position 
where ignition points just open, a 
hole in crankshaft counterweight 
should be aligned with timing plug 
hole. The additional hole in crank- 
shaft counterweight is for timing left 
cylinder. 

Ignition timing is adjusted by mov- 
ing the breaker point base plate in 
the elongated mounting holes until 
timing is correct for one cylinder. 
Adjust breaker point gap for the other 
cylinder until points just open when 
timing pin enters the other hole in 
crankshaft counterweight. Maximum 
gap for both sets of breaker points 
must be within limits of 0.012-0.016 
inch when timing is correct. 

On All Models, the ignition and al- 
ternator is gear driven and must be 
correctly timed to the crankshaft as 
follows. 


AFTER SER.NO. 
16L-20757 





Fig. BS3-7—Three types of alternator and ignition units have been used as shown above. 

The earliest unit (left) is driven at /2 crankshaft speed and has two lobes on ignition cam. 

Later types (center and right) are driven at same speed as crankshaft and ignition cam has 

only one lobe. On all types, breaker points for left cylinder is shown at (L) and breaker 
points for right cylinder at (R). 


SERVICE 


On models before serial number 
16G-11761 align punch mark on crank- 
shaft spline with marked gear tooth 
as shown in Fig. BS3-8. Align marked 
crankshaft gear tooth and marked al- 
ternator gear tooth with the marks be- 
tween gear teeth on clutch (primary 
drive) gear as show at (T—Fig. BS3- 
8A). NOTE: It may be necessary to 
rotate clutch gear several times to 
correctly align marks. 

On models after serial number 16G- 
11760, align punch mark on crank- 
shaft spline with marked gear tooth 
as shown in Fig. BS3-8, Align marked 
crankshaft gear tooth with mark be- 
tween teeth on clutch (primary drive) 
gear as shown at (A—Fig. BS3-8B). 
The idler gear is not marked and can 
be installed in any position. Align 
marked tooth on alternator gear with 
center of idler gear as shown at (B). 
Incorrect assembly of gears will pre- 
vent correct external timing. 


LUBRICATION. The engine is lu- 
bricated by an automatic oil injection 
system; however, for the first 250 
miles, it IS necessary to add % pint 
of two stroke motor oil to each 1.25 
gallons of gasoline (ratio 1 to 20). 
AFTER the first 250 miles, it is not 
necessary to add oil to the fuel. 


On models before serial number 
16G-117761, the engine oil pump drive 
gears ere lubricated by a small amount 
of SAE 30 motor oil contained in the 
housing. Filling is accomplished after 
removing screw (F—Fig. BS3-9) us- 
ing a pressure type oil can. Oil should 
be maintained at level of filler hole. 


On later models, the pump drive 
gears are automatically lubricated by 
the transmission oil. 

To adjust the oil metering system, 
turn the throttle hand control to the 
full open (fast) position and check 
clearance between control arm stop 
pin and control arm as shown in Fig. 
BS3-10. If clearance is not ¥% inch, 
turn cable adjuster as necessary. 
Sometimes pressure in the pump will 








Fig. BS3-8—The marked tooth on the crank- 
shaft gear must be aligned with marked 
spline as shown. Spline is not visible with 
nut installed. 















Fig. BS3-8A—View of ig- 
nition drive gear timing 
marks for early models 
(before Serial No. 16G- 
11761). Timing marks on 
clutch gear are at edge 
of clutch drum. It may be 
necessary to rotate clutch 
several times to align 
marks correctly. 


Fig. BS3-8B—Alternator on all models serial 
number 16G-11761 and later is driven at 
same speed as crankshaft. Refer to text for 
timing. 
1. Crankshaft gear 
2. Primary drive gear 


3. Idler gear 
4, Alternator gear 


prevent control arm from returning 
to idle position until engine is running 
or rotated with starter. 


NOTE: When servicing the oil in- 
jection pump, inspect the outlet con- 
nectors (CV-Fig. BS3-11). Earliest 
models are not equipped with check 
valves and newest type brass con- 
nectors (CV) should be installed. 
Some models use a loose ball and 


Fig. BS3-9 — On early 

models, oil pump drive 

gears must be lubricated. 
Refer to text. ' 
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Fig. BS3-10—Automatic oil pump meter 
ing control arm should have 1/8 inch 
clearance with throttle fully open. 





Fig. BS3-11—All pumps should be equipped 

with brass outlet check valve connectors 

(CV). Old style check valves (B & S) 

should be discarded. Inlet connector (N) 
must NOT have check valve. 
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1. Oil tank 
2. Sub-oil tank 
} 3. Oil pump 
4. Oil line to 
right cylinder 
5. Hand throttle 
6. Oil pump 
control cable 
T. Left throttle 


cable 
8. Right throttle 
cable 


Fig. BS3-12—Drawing of engine oil metering system. On early models (shown), the oil 
level sight gage is in sub-oil tank. On later models, oil tank is on right side. 


spring in each outlet union bolt which 
should be discarded and the newest 
brass connectors (CV) should be in- 
stalled. The brass connectors are 
equipped with check valves as shown 
in the cutaway view (Fig. BS3-11) 
and should be installed on all models. 

If oil lines are allowed to drain, 
the pump should be primed by filling 
all lines with oil and operating kick 
starter several times with key turned 
off and throttle open. 


The transmission contains (approx. 
1 quart) of SAE10W/30 motor oil and 
should be maintained at level of plug 
(L—Fig. BS3-14). 


CLUTCH CONTROLS. The clutch 
is located on right end of transmission 
input shaft. Hand lever should have 
36-56 in. free play as shown at (B— 
Fig. BS3-15). 





Fig. BS3-14—Transmission oil level plug is 

shown at L and filler plug at F, Clutch ad- 

justment points are also shown, Refer to 
Fig. BS3-16, 
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Fig. BS3-15—-Clutch hand lever should have 
3/8-5/8 inch free play at B. 


To adjust clutch, remove the car- 
buretor cover from right side of en- 
gine as shown in Fig. BS3-14. Loosen 
lock nut (4—Fig. BS3-16) and turn 
cable adjuster (3) until the distance 
between pivot pin (5) and spring pin 
(6) is 1% inches, Tighten lock nut (4) 
when distance is correct. Loosen nut 
(1) and turn the adjusting screw (2) 
until free play at end of hand lever 
is %-5 inch. Make certain that nut 
(1) is tight after adjustment is com- 
plete. 

SUSPENSION. Each front suspen- 
sion unit contains 220 cc (7% fl. oz.) 
of hydraulic jack oil. Refer to Fig. 
BS3-19 for exploded view. Fluid level 
should be 742-8 inches from bottom 
of fork tube. Oil level can be mea- 
sured using a long wire through the 
filler hole screw (1) in top fork 
brace. Complete rear suspension units 
should be renewed if bent, leaking or 
damaged. 


Fig. BS3-16—Clutch adjustment points are 
shown. Adjustment is usually accomplished 
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at cable adjuster (4). 


1, Lock nut 4, Cable adjuster 
2. Adjusting screw 5. Pivot pin 
3. Lock nut 6. Spring pin 


1, Filler plug 
2. Inner tube 
3. Spring 
4, Spring guide 
5. Oil seal 
6. O ring 
7. Outer tube nut 
8. Bushing 
9, Outer tube 

10. Drain plug 


Fig, BS3-19—Exploded view of front sus- 
pension system, 
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. Oil pump drive gear 
. Crankshaft left end 
. Left center counterweight 
Right center counterweight 
. Crankshaft right end 
Crankpin 
. Center bearing shims 
. Bearing cage 
. Crankpin rollers 
(16 each rod) 
10. Connecting rod 
11. Center main bearing 
12. Seal 
13. Piston pin bearing 
14. Right main bearing 
15. Left main bearing 
16. Crankshaft shims 
17. Left seal 
18. Right seal 
19. Valve cover 0 rings 
(2 used) 
20. 0 ring enr side) 
21. Crankshaft gear 
28 20 2 oS oe 


0 a1 DOV CO DO 


24, Rotary valves 
25. Splined collars 
G50 @) 26. Collar drive pins 
: (3X10 MM) 
27. Seal collar 
28. Right valve cover 
Left valve cover 


29. 
22 23 30. Oil line fitting 


Fig. BS3-20—Exploded view of crankshaft assembly and rotary valves. Refer to Fig, BS3-24 
for valve timing. 





Fig. BS3-22—Exploded view of clutch assembly. 


1, Pressure plate 5, Hub 11, Adjusting screw 
2. Friction discs 6. Cover plate 12. Lock nut 
(6 used) 7. Cover plate screws 13, Return spring 
3. Driven plates 8. Release arm 14. Washer 
(5 used) 9. Release threaded 15. Oil seal 
4. Springs (6 used) block 16. Roller (6X10 MM) 


10, Release screw 


REPAIRS 


PISTONS, RINGS AND CYLIN- 
DERS. Each piston can be removed 
after first removing the complete en- 
gine, cylinder head and cylinder. Di- 
ameter of chromium plated cylinder 


Fig. BS3-24—When rotary valve is installed 
on left side, L stamped on valve should be 
aligned with key slot (K) in splined collar. 


When used on right side, R stamped on - 


valve should be aligned with key slot. 


bores is 50.01 MM (1.969 in.) for 175 
ce models; 53.00 MM (2.086 in.) for 
200 cc models. Piston skirt to cylin- 
der clearance should be 0.001-0.003 
inch. The piston can be polished to ob- 
tain correct piston to cylinder clear- 
ance. NOTE: Do not hone chrome 
plated cylinder bores. Piston for 90 cc 
models with cast iron cylinder MUST 
NOT be used for 175 cc models. Cor- 
rect pistons for use in chrome plated 
aluminum cylinders can be identified 
by a small flat spot in center of top. 
Pistons with small center hole in top 
of piston are for cast iron cylinders 
and should not be used. Oversize pis- 
tons and rings are not available 
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Piston ring end gap should be 0.006- 
0.020 inch. Ring side clearance in top 
groove should be 0.002-0.003 inch and 
0.0012-0.0028 inch in bottom groove. 
If new piston ring has more than 
0.006 inch side clearance in either 
groove, renew the piston. The rings 
for 90cc models with cast iron cylin- 
der are chrome plated and must not 
be used in chrome plated cylinder 
bore of 175cc models. 

When assembling piston, make cer- 
tain the “EX” mark on piston is to- 
ward exhaust port. Ends of piston 
rings must be around pins in grooves 
when assembling cylinders. Cylinder 
head stud nuts should be torqued to 
140 inch-pounds. 


CONNECTING RODS AND 
CRANKSHAFT. The crankcase halves 
must be separated to remove the 
crankshaft. Connecting rod side play 
(shake) at piston pin end should not 
‘exceed 0.125 in. If play at end of rod 
.is excessive, crankpin, connecting rod 
and bearing should be renewed. The 
connecting rods are removed by press- 
ing crankshaft apart. Crankshaft 
should be disassembled ONLY if re- 
quired tools are available to correctly 
check and align the reassembled 
crankshaft. 

When installing crankshaft, end 
play is adjusted by adding shims 
(16—Fig. BS3-20). End play should be 
0.003-0.020 inch. Crankshaft gear (21) 
should be installed with timing mark 
on gear and spline aligned as shown 
in Fig. BS3-8. Crankshaft nut (23— 
Fig. BS3-20) is left hand thread and 
should be tightened to 250 inch pounds 
of torque. 

The alternator and ignition timer 
are driven by the clutch (primary) 
drive gear and timing marks on crank- 
shaft gear, clutch gear and alternator 
drive gear MUST be correctly aligned 
as described in previous IGNITION 
AND ELECTRICAL paragraph. Refer 
also to Fig. BS3-8A or BS3-8B. 




















Fig, BS3-25 — Cross sec- 

tional view of transmis- 

sion, clutch and kick- 
starter assembly. 
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Fig. BS3-26—Exploded view of transmission gears and shafts, Clutch drum (1) is on 
right end of transmission input shaft (5). 


1. Clutch drum 7. Snap rings 

2. Ball bearings 8. Second (sliding) 

8, Kickstarter gear gear 

4, Rubber plug 9. Fourth gear 

5, Input shaft 10. Thrust washers 
and first gear 11. Fifth gear 

6, Third gear 12. Bushing 





Refer to CRANKCASE AND GEAR 
BOX sections for installation of ro- 
tary valves. 


CLUTCH. The multiple disc, wet 
type clutch is mounted on the right 
end of the transmission input shaft 
and can be removed after removing 
crankcase right side cover. Screws (7 
—Fig. BS3-22) should be tightened to 
40 in. lbs. torque. The clutch retain- 
ing nut should be tightened to 130 
in. Ibs. torque. The release screw (10) 
can be installed in bracket (9) three 
different ways. When correctly in- 
stalled, flats for release arm (8) will 
be horizontal, when end of screw (10) 
is flush with face of bracket (9). Make 
certain that release plunger (16) is 
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13. Thrust washer 19. Fourth gear 
14. Kickstarter gear 20. Fifth (sliding) gear 
15. First gear 21, Output shaft 
16. Third (sliding) 22, Oil seal 
gear 23. Output sprocket 
17. Second gear 24, Sprocket retainer 
18. Spacer 
22 i i 





Fig. BS3-28 — Exploded 

view of gear selector 

mechanism. Shift forks 

(11) for the first four 

speeds are interchang- 
able. 


1, Gear.selector 
arm and shaft 
2. Selector arm 
spring 
. Pedal return spring 
Spring retaining 
washer 
. Return spring pin 
Spacer 
. Shift drum 
. Shift pins 
(5 used) 
. Retainer 
. Shift forks 
(First four speeds) 
12, Fifth speed shift 
fork 
13. Guide pins (2 used) 
14, Roller (2 used) 
15. Guide pin 
(Fifth speed fork) 
16. Spring 
Washer 
19, Shift drum 
retainer 
22. Shift drum stop 
23. Pivot screw 
25. Shift drum 
stop spring 
26. Four or five speed 
cam 
27. Oring 
28. Four speed or five 
speed control handle 
29, Extension shaft 
30. Rubber 
32. Coupling pin 
33. Gear change pedal 


a 
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correctly located in release screw be- 
fore installing cover. Refer to previ- 
ous paragraph in MAINTENANCE 
section for adjustment. Center of re- 
lease arm pivot pin (5—Fig. BS3-16) 
should be 1%4 inches above center of 
spring pin (6). 


CRANKCASE AND GEARBOX. 
The rotary valves (24—Fig. BS3-20) 
are located at each end of crankshaft. 
Valve on right side can be removed 
after removing carburetor, clutch, 
crankshaft gear (21), and valve cover 
plate (28). Valve on left side can be 
removed after removing carburetor, 
crankcase side cover, oil pump and 
and valve cover (29). Care should be 
taken to prevent valves from absorb- 
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Fig, BS3-29—Exploded view of kickstarter 
assembly. Gear (2) engages gear (14— 
Fig, BS3-26), 


1, Kickstarter shaft 8. Plunger 

2. Ratchet gear 9. Spring cup 

3. Ratchet arm 10. Snap ring 

4, Ratchet pawl 12, Thrust washer 
5. Spring (12 MM) 

6. Stop 15. Thrust washers 
7. Return spring (16 MM) 


14. Kickstarter pedal 





Fig, BS3-30—View of upper crankcase with 
transmission gears oe crankshaft in po- 
sition. 


ing water or becoming too dry. After 
washing valve in solvent, be sure to 
wipe with oil to prevent complete dry- 
ing out. Valves (24) are interchang- 
able but valve must be correctly timed 
to spline collar (25) for correct side 
as shown in Fig. BS3-24. 

The alternator and ignition timer 
are driven by the clutch (primary) 
drive gear and timing marks on crank- 
shaft gear, clutch gear and alternator 
drive gear MUST be correctly aligned 
as described in preceding IGNITION 
AND ELECTRICAL paragraphs. Re- 
fer also to Figs. BS3-8, BS3-8A and 
BS3-8B. 

Tighten the crankcase screws in the 
sequence cast in case next to the 
screws. The larger (8mm) screws 
should be tightened to 120 inch 
pounds torque; smaller screws (6mm) 
to 60 inch pounds torque. 


SERVICE 
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Fig. BST 3-1—View of rotary valve cover 
showing method of installing tube for larger 
carburetor. Outside diameter of tube must 
fit carburetor and inside diameter of tube 
should match carburetor bore. 





Fig. BST 3-2—It may be necessary to 

modify carburetor covers or space covers 

out fo prevent restriction of air to 
carburetor. 


SPEED TUNING 


The following specifications are suggested 
by the manufacturer for increasing per- 
formance of 175 cc models. Some of the 
data may be useful for modifying 200 cc 
models, Any change from original configura- 
tion will probably decrease service life of 
an engine and, if changes are carelessly 
done, may decrease power and cause ex- 
tensive damage. The specifications are for a 
guide only and will void warranty. With 
the following modifications, final drive 
sprocket: ratio will probably need to be 
changed. 


Road Racing (175 cc) 

Horsepower and torque peak will 
occur at approximately 10,500 rpm. 

SPARK PLUGS AND IGNITION. 
The coldest plug that can be used 
without excessive fouling should be 
installed. NGK type B-9HN or Cham- 
pion L-54R spark plugs are suggested. 
The correct plug for racing applica- 
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Fiq. BST 3-3—The ports should not be 

raised. The exhaust port width can be 

increased 2 MM on each side (A) and the 

transfer port width can be increased 2 MM 

on exhaust port side. Maintain original 
port shapes. 


tion will probably be too cold for 
starting and warming up engine. 

Breaker point gap should be set at 
0.25-0.30 MM (0.010-0.012 inch) for 
racing instead of standard gap. The 
ignition timing should be advanced to 
24 degrees Before TDC instead of 
standard timing. The piston position 
at 24 degrees is 2.3 MM (0.090 inch) 
Before TDC. Timing holes in crank- 
shaft can not be used for setting ad- 
vanced timing. Make certain that tim- 
ing is correct and the same for both 
cylinders. 

CARBURETORS. Mikuni VM 22 or 
VM24SC carburetors should be 
adapted for use. Main jet size neces- 
sary for 22 MM carburetors will be ap- 
proximately 230-250 and for 24 MM 
carburetors will be approximately 270- 
290. A suggested method of adapting 
the larger carburetors is to remove 
the carburetor adapter tube from ro- 
tary valve covers, then weld tubes in 
place as shown in Fig. BST 3-1. The 
tubes should extend through the cover 
and inside surface must be smooth. 
The hole through right side cover 
must be enlarged for the larger car- 
buretor adapter tube. Refer to the 
Lubrication paragraph. Make certain 
that carburetor covers do not restrict 
air flow. It may be necessary to 
modify carburetor covers to increase 
clearance. 


LUBRICATION. When the oil in- 
jection system is used for racing, some 
additional oil should be mixed with 
the fuel in tank. If the oil injection 
system is removed, oil to fuel ratio 
should be 1:15 or 1:20. 

PISTONS, CYLINDERS AND 
HEADS. No modifications to the pis- 
tons are suggested. Cylinder heads 
can be milled 1.0-1.5 MM (0.04-0.06 
inch) to increase compression. When 
assembling, make certain that pistons 
do not contact cylinder heads. 

The exhaust port and transfer ports 
should be widened but not raised. The 
exhaust port width can be increased 
4 MM (2 MM each side) and the trans- 
fer ports width can be increased 2-3 
MM (on exhaust side). Refer to Fig. 
BST 3-3. Enlarge the boost port pas- 
sage as shown in Fig. BST 3-3A. CAU- 


Bridgestone 175 and 200 





Fig. BST 3-3A—Boost port passage can be 

reshaped as shown to provide less restric- 

tion. Do not change boost port shape or 
size. 





Fig. BST 3-4—Drawing of rotary valve 
showing suqgested modifications. 


C. 10 Degrees 
D, 40 Degrees 


A. 175 Degrees 
B. Standard (155 
Degrees 








Fig. BST 3-5—Drawing of expansion 
chamber suggested for Road Racer 175 
cc models. Refer to text for specifications. 


TION: Do not change shape or size of 
boost port. 

ROTARY VALVES. The rotary 
valves should be cut away 10 degrees 
at both opening and closing ends as 
shown at (C—Fig. BST 3-4). Carefully 
modify the valves, making certain 
that corners are rounded to prevent 
breakage at high rpm. 

EXPANSION CHAMBERS. Refer to 
Fig. BST 3-5 and the following speci- 
fications for construction of expansion 
chambers suggested by the manufac- 
turer. 


LENGTHS— DIAMETERS— 
A. 290 MM F. 32 MM 
B. 208 MM G. 52 MM 
C. 148 MM H. 73 MM 
D. 30 MM I. 42 MM 
E. 170 MM J. 22.7 MM 
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Scrambler (175 cc) 


Horsepower and torque peak will 
occur at approximately 7500 rpm. 


SPARK PLUGS AND IGNITION. 
The coldest plug that can be used 
without excessive fouling should be 
installed. Plug readings should be 
carefully checked when selecting plug 
heat range. NGK type B-8HN or 
Champion L-57R plugs are suggested. 

Breaker point gap should be set at 
0.25-0.30 MM (0.010-0.012 inch) in- 
stead of the standard gap. Breaker 
points should just open at 24 degrees 
Before TDC. The piston position at 
24 degrees is 2.3 MM (0.090 inch) 
Before TDC. Make certain that timing 
is correct and the same for both 
cylinders. 


CARBURETOR. The standard car- 
buretors will be satisfactory. The 
main jet size should be increased to 
approximately 100-110 with air 







= 

eh 
Fig. BST 3-6— Drawing of expansion 
chamber suggested for Scrambler 175 cc 
models. Refer to text for specification. 





cleaner installed or larger if air 
cleaner is removed. Special air clean- 
ers are available which offer less re- 
striction and are suggested by the 
U.S. Distributor. 

LUBRICATION. When oil injection 
is used, some additional oil should 
be mixed with the fuel in tank. If 
oil injection pump is removed, oil to 
fuel ratio should be 1:15 or 1:20. 

PISTONS, CYLINDERS AND 
HEADS. The pistons should not be 
modified. Cylinder heads can be milled 
0.6-0.7 MM (0.02-0.03 inch) to increase 
compression. When assembling, make 


MOTORCYCLE 


certain that pistons do not contact 
cylinder heads. 

The ports in cylinders should not 
be changed. The only suggested 
change in passages is enlargement of 
the boost passage as shown in Fig. 
BST 3-3A. 


ROTARY VALVES. The rotary 
valves should be cut away 10 degrees 
at both opening and closing ends as 
shown at (C—Fig. BST 3-4). Care- 
fully modify the valves, making cer- 
tain that corners are rounded to 
prevent breakage. 


EXPANSION CHAMBER. Refer to 
Fig. BST 3-6 and the following speci- 
fications for constructing expansion 
chambers suggested by the manufac- 
turer. 


LENGTHS— DIAMETERS— 
A. 320 MM E. 32 MM 
B. 420 MM F. 34 MM 
C. 115 MM G. 70 MM 
D. 80 MM H. 19 MM 


BRIDGESTONE 350 CC 


350 GTO, 

MODEL 350 GTR 
Displacement—cc senses soteer sitora 345 
Bore—=MM. 5.5 6 a bistoratatstnsiv.d aoe 61 
Stroke— MM) cs ssininucstasate ny esos 6 oasis 59 
Number of cylinders ............ee00- 2 
Oil-fuel ratio cesis s cece ee eee ee Oil Pump 
Plug gap—inch ...........00005 0.025-6.028 
Point gap—inch ............... 0.012-0.016 
Ignition timing: 2 ..cisie 66635 visisiseewrere Fixed 
Degrees BIDO ..........ceseeeeee 23-26 
Electrical system voltage .............. 12 
Battery terminal grounded ....... Negative 
Tire size-front, 1s osicieeisieree s os34 0 wis 3.25x19 
ROAY paer Ciana 3.25x19 
Tire pressure psi—front ............ 28-30 
LOGIE «5.373 a5 AI EE A so Rubus ial 30-32 
Rear chain free play—inch ........... % 
Number of speeds ...........eceeeeee 6 
Weight—Lbs, (Approx.) .........00..05 355 


MAINTENANCE 


SPARK PLUG, Recommended spark 
plugs for normal use are NGK type 
B-8H or Champion L-57R. For sus- 
tained high speed operation, a cold 
plug such as NGK type B-9HN or 
Champion L-54R can be used. Elec- 
trode gap should be 0.025-0.028 inch. 


CARBURETORS. Two Mikuni VM 
26SC carburetors are used. Idle speed 
is adjusted at (2—Fig. BS4-1) after 
removing the carburetor top covers 
(rubber). Idle mixture is adjusted at 
needles (11) after removing carbure- 
tor side covers. Approximate setting 
for idle mixture needle (11) is 2 turns 
open. Clip (5) should be installed in 
second groove from top of needle (6). 
Float level (H—Fig. BS4-2) should be 
24MM (48-inch). When checking float 
level, make certain that spring in fuel 
inlet needle is not compressed and 


38 





Fig. BS4-1—Exploded view of Mikuni VM 
type carburetor. 


1. Throttle cable 7. Throttle slide 
adjuster 8. Starting valve 

2. Idle speed adjuster 9. Main jet 

3. Idle speed rod 10. Inlet valve 

4, Retainer 11. Idle mixture screw 

5. Clip 13. Needle jet 

6. Valve needle 14. Pilot jet 


float bowl gasket should be removed. 
Standard size for main jet is 130. For 
break in, 140 main jets may be 
installed. 

To adjust the carburetor throttle 
cables, turn the cable guides (1—Fig. 





Fig. BS4-2—Float level (H) is adjusted by 
bending tang (17). 

BS4-1) until both cables have -inch 
free play at idle. Twist the throttle 
toward fast position until the “O” 
mark on one of the throttle slides is 
at top of carburetor inlet bore. Check 
the “0” mark on other carburetor 
throttle slide and adjust cable guides 
(1) until both marks are exactly the 
same. Operate throttle several times 
then recheck to make sure adjust- 
ment is correct. After adjusting throt- 
tle cables, the oil injection pump con- 
trols should be checked. 


IGNITION AND ELECTRICAL. A 
battery type ignition system is used 
with alternator and ignition timer 
(points) assembly mounted behind the 
cylinders. Breaker point gap should 
be 0.012-0.016 in. for both sets of ig- 
nition points. 

To check ignition timing, remove 
both spark plugs and timing plug (P— 
Fig. BS4-4). Insert timing pin in tim- 
ing plug hole and turn engine until 
points at rear (for right hand cylin- 


SERVICE 








Fig. BS4-4—Ignition timing hole plug (P) is 
in the crankcase, behind the left exhaust 
pipe. 





Fig. BS4-5—Ignition breaker point assembly 
(L) is for left cylinder, other points (R) 
are for right cylinder. The back plate as- 
sembly can be moved for timing after 
loosening the two mounting screws (M). 
Condensers are shown at (C). 


der) just open. Piston should be 0.130 
inch Before TDC, when timing pin 
holes are aligned. At exact position 
where ignition points open, a hole in 
crankshaft counterweight should be 
aligned with timing plug hole. An ad- 
ditional hole in the crankshaft coun- 





Fig. BS4-6—The crankshaft gear (1) must 
be installed on crankshaft splines with tim- 
ing marks aligned. The three marks (A) 
on crankshaft, gear (1) and primary drive 
gear (2) should all be aligned when mark 
on alternator drive gear (3) is aligned 
with top mark on primary drive gear (2) 
as shown at (B). 
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Fig. BS4-7—View of the oil pump synchronizing points. Refer to text for adjusting pump 
control cable. 


Fig. BS4-8 — Drawing of 
oil injection system. Check 
valves (CV) are part of 
the union bolts that at- 
tach oil lines to crank- 
case. Oil flows from tank 
(T) to pump (P) where 
it is metered and pres- 




















surized. 











terweight is provided for checking ig- 
nition timing for left cylinder. 

Ignition timing is adjusted by mov- 
ing the breaker point base ‘plate in 
the elongated mounting holes until 
timing is correct for one cylinder, Ad- 
just the breaker point gap for the 
other cylinder until points just open 
when the timing pin enters the other 
hole in crankshaft. Maximum gap for 
both sets of breaker points must be 
within limits of 0.012-0.016 inch when 
timing is correct. 

The alternator and ignition timer 
is driven by the clutch (primary 
drive) gear at same speed as crank- 
shaft. If the timing marks on crank- 
shaft splines, crankshaft gear, primary 
drive gear (two marks) and alterna- 
tor drive gear are not correctly 
aligned, it will be impossible to ad- 
just the ignition timing. Refer to Fig. 
BS4-6 for location of timing marks on 
gears and crankshaft. It is necessary 
to remove the carburetor, clutch and 
gear cover from the right side of en- 
gine before timing marks (A & B— 





Fig. BS4-6) can be viewed. The nut 
must be removed from crankshaft be- 
fore mark on spline can be seen. 


LUBRICATION. The engine is lu- 
bricated by an automatic oil injection 
system. Refer to Fig. BS4-8 schematic 
drawing. The oil is metered and pres- 
surized in the pump unit shown in 
Fig. BS4-9. The oil pump is driven 
by worm (W) which turns gear (G). 
The back of gear (G) is provided with 
a ramp which contacts rod (R). As 
the gear (G) turns, spring (S) pushes 
the gear ramp against rod (R). The 
pump plunger is an integral part of 
gear and also moves back and forth, 
pumping the oil. Distributor (D) is 
driven by a gear on pump shaft and 
times the opening and closing of pump 
outlet ports. The control lever (L) is 
turned by a cable from the throttle 
grip. A cam on the back of control 
lever pushes rod (R), at large throt- 
tle openings, which causes gear (G) to 
move farther and pump more oil. 

The oil pump cable should be 
sychronized to the carburetor throttle 
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Fig. BS4-9—Cross sectional drawing of oil 

pump. The distributor (D) must be timed 

to gear (G) if pump is disassembled. Re- 
fer to text. 


opening to provide correct amount of 
oil for the engine speed. Open throttle 
until the “0” mark on the throttle 
slide is aligned with top of choke 
bore as shown at (A—Fig. BS4-7). 
With the carburetor throttle open to 
exactly this position, the edge of the 
pump control lever should be aligned 
with the projection on pump as shown 
at (B). If marks on pump and on car- 
buretor are not both aligned, turn 
the cable adjuster (C) as required un- 
til the pump is correctly sychronized 
to the carburetor throttle opening. 
Make certain that cable adjuster lock 
nut is tightened after adjustment is 
complete, 


NOTE: Individual parts of the oil 
pump are not available; however, if 
the pump is disassembled, the dis- 
tributor (D—Fig. BS4-10) must be 
timed to gear (G). Insert dis- 
tributor into pump bore and align 
the timing mark (TM) on distributor 
gear with center of the pump plunger 
bore as shown at (X). Make certain 
that distributor does not move and 
install the gear (G) with the steep 
edge (E) of ramp in the center of 
distributor as shown at (Z). Reassem- 
ble spring (S—Fig. BS4-9) and worm 
gear (W) and housing. Only internal 
timing of the distributor is necessary. 
Pump assembly does not need to be 
timed to engine. The pump adjusting 
screw (A) controls pump volume and 
should not be changed unless accurate 
test equipment is available. Minimum 
plunger stroke should be 0.40-0.45MM 
(0.016-0.018 in.) and should provide 
60 to 68cc/hour at 5,000 engine rpm. 
Maximum plunger stroke should be 
3.6-3.73MM (0.152-0.147 in.) and 
should provide 600 to 626cc/hour at 
5,000 engine rpm. Oil consumption 
should be approximately 1 quart every 
400 miles. 
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Fig. BS4-10—If the pump is disassembled, 
the distributor (D) must be timed to the 
pump gear (G). Refer to text. 





Fig. BS4-12—Clutch hand lever shoutd; have 
5% to 1 inch free play at B. 

The pump can be primed by start- 
ing engine and running at idle speed, 
then turning pump control lever 
(without moving throttle) to the 
maximum position. Pump and lines 
are primed when both exhausts 
smoke excessively. Make certain that 
pump control cable enters groove in 
lever when lever is released. 


CLUTCH CONTROLS. The clutch 
is located on right hand end of trans- 
mission input shaft. Hand lever should 
have % to 1 inch free play as shown 
at (B—Fig. BS 4-12). Adjustment is 
normally accomplished at cable ad- 





Fig. BS4-13—Additional clutch adjustment 
is accomplished as shown on left side. 





MOTORCYCLE 

















SS 
Fig. BS4-15—Exploded view of the front 
suspension. Cross section is at left. 


1. Filler plug 9. Outer tube 

2. Inner tube 10. Drain plug 

3. Spring 11, Top fork brace 
4, Spring guide 12. Dust cover 

5. Oil seal 13, Steering friction 
6. “O” ring knob 

7. Outer tube nut 14. Dust seal 

8. Bushing 


juster on hand lever. Additional ad- 
justment can be accomplished at 
screw (Fig. BS4-13) under the rubber 
plug on left side of engine. Make cer- 
tain that locknut is tight after ad- 
justing. 


SUSPENSION. Each front suspen- 
sion unit contains 220cc of fork oil. 
The oil level should be 8 inches from 
the bottom of each fork tube. Oil is 
filled and measured through hole for 
plug (1—Fig. BS4-15). Drain plug is 
shown at (10). When dust covers (12) 
are installed, the small air holes 
should be toward outside and rear. 


Rear suspension units can be ad- 
justed by relocating the top mounting 
position as shown in Fig. BS4-16. With 
shock absorber in near vertical posi- 





Be es A r 
Fig. 6—The rear suspension units can 
be adjusted by relocating top mounting. 
Front location is normal, rear position is 
firm. 
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A ae oe 
6 A) 
Q 


2 \ 
Np. 
24 25 


end 
5. Crankpin 


shims 
. Bearing 


10. “O” ring 


bearing 


20. “O”* ring 


23. Nut 


18 21 22 23 


1. Oil seals NOT USED 

2. Crankshaft left end 

3. Left center 
counterweight 

4. Right center 
counterweight 

5. Crankshaft right 


6. 
7. Center bearing 
8 


9. Connecting rod 
11. Center main 


2, Labyrinth seal 

13. Piston pin bearing 
14. Main bearings 

15. Drive pin (4x18MM) 
16. Crankshaft shims 
17. Drive pin (4x8 mm) 
18. Right seal 

19. *‘O’’ rings (2 used) 


(right side) 
21. Crankshaft gear 


24. Rotary valves 
25. Valve collar (Left) 
26. Valve collar (Right) 


Fig. BS4-18—Exploded view of crankshaft assembly and rotary valves, Refer to Fig. BS4-23 
for valve timing. Seals (1) should not be installed. Refer to text. 
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Fig. BS4-20—Cross section of clutch assemblies used. Type "A" is early, unmodified type. 
Type "B" is early type with modification. Type "C" is later type used on some models. 
Type "D" is view of latest style clutch. 


1, Early screws 
(6 used) 
1L. Late screws 
(6 used) 
2. Springs (6 used) 
3. Early Spring 
cups (6 used) 


4, Early pressure 
4L. Late pressure 


5. Driven plates 


. Friction discs 13. 
. Early outer plate 

. Early hub 14. 
. Late washer 

. Clutch hub 15. 


(late models) 


Outer plate 
(some models) 
Clutch hub 
(some models) 
Outer plate 
(late models) 
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tion, ride is firm. Normal position is 
on forward mounting bolt. Both should 
be at same setting. If the rear suspen- 
sion units are bent, leaking or other- 
wise damaged, units should be re- 
newed. Service parts are not available. 


REPAIR 


PISTONS, RINGS AND CYLIN- 
DERS. Pistons can be removed with- 
out removing engine from frame after 
removing seat, fuel tank, horn, igni- 
tion coils, cylinder heads and cylin- 
ders. Diameter of chrominum plated 
aluminum cylinder bores should be 
61.005-61.025MM (2.4018-2.4026 in.). 
If diameter at any point exceeds 
61.1MM (2.4055-in.) cylinder should 
be renewed. Piston to cylinder clear- 
ance should be 0.04-0.05MM (0.0016- 
0.0019 in.). The piston can be polished 
to obtain correct clearance, but do not 
hone chrome plated cylinder bores. 
Oversize piston and rings are not 
available. If piston to cylinder clear- 
ance exceeds 0.15MM (0.0059 in.), re- 
new piston and/or cylinder. Piston 
ring end gap should be 0.15-0.35MM 
(0.0059-0.0138 in.). Wear limit is 
1.0MM (0.04 in.). 

When assembling piston, make cer- 
tain that “EX” mark on top of piston 
is toward exhaust port. Ends of piston 
rings must be around pins in grooves 
before installing cylinders. Cylinder 
studs should be tightened in crankcase 
to 304-345 inch pounds torque. Cylin- 
der head nuts should be torqued to 
217-260 inch pounds. 


CONNECTING RODS AND 
CRANKSHAFT. The crankcase halves 
must be separated to remove the 
crankshaft. Connecting rod side play 
at piston pin end should not exceed 
0.1654 inch. If play at end of rod is 
excessive, crankpin, connecting rod 
and bearing should be renewed, The 
connecting rods are removed by 
pressing crankshaft apart. Crankshaft 
should be disassembled ONLY if re- 
quired tools are available to correctly 
check and align the reassembled 
crankshaft. 


NOTE: Oil seals (1—Fig. BS4-18) 
are no longer used and should be 
removed if installed. Seals (1) can be 
cut off without removing main bear- 
ings, if carefully done. 

When installing crankshaft, refer to 
Fig. BS4-8. Make certain that bearing 
dowels and retainer rings are cor- 
rectly positioned. Crankshaft gear re- 
taining nut (283—Fig. BS4-18) is left 
hand thread and should be tightened 
to 65-72 Ft.-Lbs. torque. 

Refer to CRANKCASE AND GEAR 
BOX sections for installation of ro- 
tary valves. 
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BS4-20A—Cross 
clutch. Push rod (16), 
(17) and release rod (18) are the same 
on all models, 


Fig. section of early 


6X10MM dowel 


The alternator and ignition timer 
are driven by the clutch (primary 
drive) gear and timing marks on 
crankshaft splines, crankshaft gear, 
clutch gear and alternator drive gear 
MUST be correctly aligned as shown 
in Fig. BS4-6. 

CLUTCH. The multiple disc, dry 
clutch is located on the right end of 
the transmission input shaft and must 
be removed before removing the 
crankcase right side cover. Remove 
the carburetor cover from right side 
and remove all six screws (1—Fig. 
BS4-7). NOTE: Remove screws (1) 
evenly to prevent distortion of plates. 
After screws are removed, springs, 
cups, pressure plate, friction discs and 
driven plated can be withdrawn. Spe- 
cifications for springs, friction discs 
and driven plates are as follows. 


Fig. BS4-21—Views of special tools used 
for removing clutch hub. 


1, Clutch drum holder 3. Clutch drum puller 
2. Ring nut wrench 
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Fig. BS4-23—Mark (M) on rotary valves 
should be aligned with keyway (K) on the 
drive collars. 


Springs (2—Fig. BS4-20)— 


Free length ......... 1.191-1.214 in. 

Wear limit ............. 1.140 in. 
Friction discs (6) 

THICKNESS oss dic sees 0.116-0.118 in. 


Drive lug width .......... 0.581 in. 
Distortion (warpage) 
UIG oeoa pennata kiesi 0.0039 in. 


Driven plates (5, 7, 13 & 15) 
Distortion (warpage) 
HDE sine erarinta eaa 0.0078 in. 


MOTORCYCLE 


The clutch hub (8, 14 or 16) can be 
withdrawn after nut is removed. Spe- 
cial 40MM ring nut wrench and clutch 
drum puller should be used to remove 
the clutch drum as shown in Fig. BS4- 
21. 


The ring nut wrench and puller are 
contained in the special tool set (part 
number 9300-9010). The cover can be 
removed from right side of engine 
after clutch drum is withdrawn, car- 
buretor is removed and oil lines are 
disconnected. NOTE: Disconnect oil 
lines from pump. 

When reassembling, tighten the 
40MM ring nut with special wrench 
(2—Fig. BS4-21) to 29-36 Ft.-Lbs. 
torque. The clutch hub retaining nut 
should also be torqued to 29-36 Ft.- 
Lbs. On early type clutch, install the 
thickest (outer) plate (7, 13 or 15— 
Fig. BS4-20) with flat side toward 
friction disc. Install pressure plate (4 
or 4L) with mark on pressure plate 
aligned with timing mark on end of 





14 14 33 


E E U 





16 


i 14 28 16 27 25 24 






Fig. BS4-25—Cross sectional and exploded views of transmission input shaft (23), output 
shaft (39) and associated parts. Dowel (40) holds bearing outer race (27) in lower 


crankcase 


11, Thrust washer (22MM 
12. Ball bearings 


1. Ring nut 13. Gear (3rd) 

2, Lock washer 14, Snap rings 

3. Clutch drum 15. Sliding gear 

4. “O” ring (35MM) (2nd & 4th) 

5. Oil seal 16. Thrust washer 

6. Thrust washer (20MM) 
(22MM) 17. Gear (5th) 

7. Primary drive gear 18. Spacer 

8. Needle bearings 19. Gear (6th) 

9. Spacer 20. Thrust washer 

10, Kick starter gear (17MM) 


half. 
21, Ball bearing 31. Gear (2nd) 
22. Oil seal 32. Bushing 
23. Input shaft 33. Gear (4th) 
24. Snap ring 34. Sliding gear (5th) 


25. Kick starter gear 35. Gear (6th) 

26. Shims (20x0.3MM) 36. Oil seal 

27. Outer race 87. Output sprocket 

28. Gear (1st) 38. Sprocket retainer 

29. Sliding gear (3rd) 39. Output shaft 

. Thrust washer 40. Dowel pin (6x10MM) 
(25MM) 41. Needle bearings 


SERVICE 
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Fig. BS4-26—Exploded view of gear selector mechanism. 25. 
Shift forks (19, 22 & 23) are interchangeable. 


Fig. BS4-27 — Exploded 1 
view of kick starter as- 
sembly. When starting, 
pawl (16) engages gear 
(19). When starter is re- 
leased, stop (17) holds 
pawl (16) away from 
gear (19). Kick starter 
gear (19) turns crank- 
shaft via gears (25, 10 & 
7—Fig. BS4-25). 


1, Shift lever 
2. Change shaft and 
arm 
3. Snap ring 
4. Thrust washer 
5. Return spring 
6. Stop pin 
T. Spacer 
8. Spring seat 
9. Stop plate 
10. Guide plate 
11, Drum shifter 
12. Spring (2 used) 
13. Plunger (2 used) 
14. Ratchet pawl 
(2 used) 
15. Shaft 
16. Guide pin 
17. Aluminum seal 
18. Shift drum 
19. Shift fork 
(4th & 6th) 
20. Guide pin 
(3 used) 
21. Cotter pin 
(3 used) 
22. Shift fork 
(3rd & 5th) 
23. Shift fork 
(1st & 2nd) 
24, Fork guide rails 
Guide rail 
retainer plates 
26. Detent 
27. Spring 
28. Detent housing 


a 


78 91011 12 10 13 27 26 2 





16 19 20 18 21 


14.15 17 


1. Folding pedal 11, Return spring 19. Kickstarter 
2. Snap ring 12. Spring spacer ratchet gear 
3. Pedal detent 13. Thrust washer 20. Tachometer gear 
4. Pedal shaft (18MM) 21. Snap ring 
5. Starter shaft 14. Pawl spring 22. Tachometer gear 
6. Chain guide 15, Plunger 23. Thrust washer 
T. Snap ring 16. Ratchet pawl (8 MM) 
8. Washer 17. Pawl stop 24. Bushing 
9. Oil seal 18. Thrust washer 25. Bushing lock screw 
10. Bushings (15MM) 26. Fiber washer 
27. O ring 
clutch hub. On early type clutch 


12 


Fig. BS4-28—Tighten the screws in lower 

crankcase in the order shown. Screw sizes 

are listed below. Shift drum quide plug is 
shown at (D). 





1, 8x90 MM 5.6x62MM 10. 8x 100MM 

2. 8x 62 MM 6.8x90MM 11. 6x62 MM 

3. 8 x 90 MM 7.8x62MM 12. 6 x62 MM 

4. 6 x 90 MM 8. 8x114 MM 13. 6x62 MM 
9. 6 x 62 MM 


shown in views (“A” and “B”), the 
special screws (1) should be tightened 
to 130-174 inch pounds torque. On 
later clutches shown in views (“C” 
and “D”), the screws (1L) should be 
torqued to 61-78 inch-pounds. On all 
models, install all six screws (1 or 
1L) evenly to prevent warpage 
and/or damage. 


CRANKCASE AND GEARBOX. 
The rotary valves are located at each 
end of the crankshaft. Valve on right 
side can be removed after removing 
the carburetor, oil pump, clutch drum, 
engine right side cover, crankshaft 
(primary drive) gear, clutch gear and 
rotary valve cover plate. Valve on left 
side can be removed after removing 
engine left side cover and the valve 
cover plate. Care should be taken to 
prevent valves from absorbing water 
or becoming too dry. After cleaning 
valve in solvent, be sure to wipe with 
oil to prevent complete drying out. 


Bridgestone 350 


The rotary valves (24—Fig. BS4-18) 
are interchangeable but the drive col- 
lars (25 & 26) are not. Valves are cor- 
rectly timed when the mark (M—Fig. 
BS4-23) on the valve is aligned with 
the keyway (K) on drive collar. 

To separate the crankcase halves, 
it is first necessary to remove the en- 
gine. Remove both rotary valves, cyl- 
inders, pistons and alternator. Remove 
the four cap screws from top crank- 
case and the thirteen screws from the 
bottom. Refer to Figs. BS4-25, BS4-26 
and BS4-27. 


Carefully check all parts of the 
transmission. The fingers of shift 
forks (19, 22 & 23—Fig. BS4-26) 
should be 0.210-0.214 in. thick. If less 
than 0.2004 in. thick or if bent, fork 
should be renewed. Make certain that 
guide pins (20) and grooves in drum 
(18) are not worn. If transmission 
jumps out of gear, check the detent 
assembly (26, 27 & 28), ratchet pawls 
(14) and shift forks carefully. If shift 
pedal does not return smoothly, check 
the return spring (5), change shaft 
and arm (2) and ratchet pawls (14). 

When assembling apply a good 
grade of liquid sealer evenly between 
the halves of the crankcase and 
tighten the screws in the sequence 
shown in Fig. BS4-28. The 6MM 
screws should be tightened to 52-78 
inch pounds torque and 8MM screws 
to 122-174 inch pounds torque. 


SPEED TUNING 


The following specifications are suggested 
by the manufacturer for increasing per- 
formance of 350 cc models. Any change 
from original configuration will probably 
decrease service life of an engine and, if 
changes are carelessly done, may decrease 
power and cause extensive damage. The 
specifications are for a guide only and will 
void warranty. With the following modifi- 
cations, final drive sprocket ratio will prob- 
ably need to be changed. 


Road Racing 


Horsepower and torque peak will 
occur at approximately 8500 rpm. 


SPARK PLUG AND IGNITION. The 
coldest plug that can be used without 
excessive fouling should be installed. 
NGK type B-10HN or Champion 
L-54R plugs are suggested. The cor- 
rect plugs for racing will probably be 
too cold for starting and warming up. 

Breaker point gap should be set at 
0.25-0.30 MM (0.010-0.012 inch) for 
racing instead of standard gap. The 
ignition timing should be the same as 
standard (25 degrees BTDC). Piston 
position at 25 degrees is 3.6 MM 
(0.142 inch) Before TDC. 
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Fig. BST 4-1—View of rotary valve cover 
showing method of installing tube for larger 
carburetor. Outside diameter of tube must 
fit carburetor and inside diameter of tube 
should match carburetor bore. 











Fia. BST 4-2—The exhaust port should be 

raised (E) 2 MM, but should remain same 

shape. Enlarge transfer passages (T), but 

DO NOT change shape or size of transfer 
or boost ports. 


CARBURETORS. Remote float bowl 
carburetors with 30 MM bore should 
be used. Refer to Fig. BST 4-1 for 
suggested method of adapting the 
larger carburetor. The original car- 
buretor adapter tube must he removed 
and a larger tube welded in place. The 
tube should extend through the cover 
and inside surface must be smooth. 
The hole through right side cover 
must be enlarged for the larger car- 
buretor adapter tube. Refer to the Lu- 
brication paragraph if oil injection 
system is removed. Make certain that 
carburetor covers (if used) do not 
restrict air flow. 


LUBRICATION. When oil injection 
system is used for racing, some addi- 
tional oil should be mixed with fuel 
in tank. If the oil injection system is 
removed, oil to fuel ratio should be 
1:15 or 1:20. 


PISTONS, CYLINDERS AND 
HEADS. Pistons should not be modi- 
fied. Cylinder heads should be milled 
1.5-2.0 MM (0.06-0.08 inch) to increase 
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Fig. BST 4-3—The rotary valves are originally the same, but will not be interchangeable 

after they are modified. Angle (A) is 36.5 degrees; angle (B) is 108.5 degrees; angle 

(C) is 3.5 degrees; angle (D) is 155 degrees; angle (O) is 6.5 degrees: Opening 
modification is at (O); closing modification is at (C). 


compression. When assembling, make 
certain that pistons do not contact 
cylinder heads. 

The exhaust port should be raised 
2 MM (0.079 inch), but should retain 
the same shape. The transfer and 
boost ports should not be changed; 
however, transfer passages should be 
enlarged as shown in Fig. BST 4-2. 


ROTARY VALVES. The standard 
rotary valves are the same for both 
sides; however, the two valves are 
modified differently. Be sure to iden- 
tify the valves after modification so 
they will be installed on the correct 
side of engine. Refer to Fig. BST 4-3. 
Both valves should be cut-away 6.5 
degrees (O) on opening; 3.5 degrees 
(C) for closing. Carefully modify the 
valves, making certain that corners 
are rounded to prevent breakage at 
high rpm. 

EXPANSION CHAMBERS. Refer to 
Fig.. BST 4-4 and the following 
specifications for constructing expan- 
sion chambers suggested by the man- 
ufacturer. 

LENGTHS— 

A. 115 MM 

B. 230 MM 

C. 260 MM 

D. 70 MM 

E. 240 MM 

F. 250 MM 
DIAMETERS— 

G. 33 MM 

H. 58 MM 

I. 110 MM 

J. 28 MM 
Scrambling 

Horsepower and torque peak will 
occur at approximately 6000-7000 rpm. 

5. SPARK PLUG AND IGNITION. 
NGK type B-8HN or Champion L-57R 
plugs are suggested. Breaker point gap 
should be set at 0.25-0.30 MM (0.010- 
0.012 inch) instead of standard gap. 
The ignition timing should be same 





ass 
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Fig. BST 4-4—Expansion chambers can be 

constructed to the specifications listed in 

text. Specifications are different depending 
on type of racing. 


as standard (25 degrees BTDC). Piston 
position at 25 degrees is 3.6 MM (0.142 
inch) Before TDC. 


CARBURETORS. The standard car- 
buretors will be satisfactory. The main 
jet size should be increased to ap- 
proximately 150. 

LUBRICATION. When oil injection 
system is used for racing, some addi- 
tional oil should be mixed with fuel 
in tank. If the oil injection system is 
removed, oil to fuel ratio should 1:15- 
1:20. 

PISTONS, CYLINDERS, HEADS 
AND ROTARY VALVES. Pistons and 
cylinders should not be modified. Cyl- 
inder heads should be milled 1.5-2.0 
MM (0.06-0.08 inch) to increase com- 
pression. When assembling, make cer- 
tain that pistons do not contact cylin- 
der heads. Rotary valves should not 
be changed from standard. 


EXPANSION CHAMBERS. Refer to 
Fig. BST 4-4 and the following speci- 
fications for constructing expansion 
chambers suggested by the manu- 
facturer, 

LENGTHS— 

. 190 MM 

. 260 MM 

. 280 MM 

. 90 MM 

. 240 MM 

. 250 MM 
DIAMETERS— 

G. 40 MM 

H. 58 MM 

I. 105 MM 

J. 28 MM 


> 
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SERVICE 


Model 
Displacement—cc 
Bore—MM 


Stroke—MM ..........eeeeeeeee 
Number of cylinders ........... 
Oil-Fue] ratio 2 vicecisieccsscieewe 


Plug gap—inch 
Point gap—inch 


Ignition timing ..............645 
Piston position BTDC—inch .. 
Electrical.system voltage ....... 
Tire size—Front ............46. 
REG s issn centscoy rt sa sieeve 
Tire pressure—Front ........... 


Rear 


Rear chain free play—inch .... 
Number of speeds ...........0+ 
Weight—Lbs. (approx.) ......... 


Fig. BR 1—Exploded view of Del'Orto 22 
MM carburetor used on all models. 


1. Cable adjuster 9. Idle speed 

2, Mixing chamber adjustment 
top 10. Starter jet 

3. Throttle return 11. Slow jet 
spring 12. Float valve 

4, Jet needle clip 13. Float 

5. Jet needle 14. Needle jet 

6. Throttle slide 15. Main jet 

7. Fuel inlet fitting 16, Main jet holder 

8, Idle air 17, Starter plunger 
adjustment 
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BRONCCO 


ENGINE SPECIALTIES INC. 
P. O. Box 260 
Cornwells Heights, Pa. 19020 


APACHE 100 


Sissies Shura S ETTIR 1:20 


0.022-0.024 
0.014-0.018 


sie Mighiciane ¥ ES IERE Fixed 


MAINTENANCE 


SPARK PLUG. An NGK type B-7E 
with an electrode gap of 0.023 inch 
is recommended for normal use. For 
more severe use, a type B-8E or B-9E 
is recommended. 


CARBURETOR. A Del’Orto 22 MM 
Concentric carburetor is used. (See 
Fig. BR 1) Normal adjustment of idle 
air screw (8) is 134-2 turns out from 
a lightly seated position. Refer to Fig. 
BR 1 and the following chart for 
standard jet sizes: 


Main jet (15) siccccseisaysmns odes 100 
Slow jet (11) .......ccccccccccces 40 
Starter jet (10) csisesawsmcasiesma ens 70 
Jet needle (5) ............008- 260 U 


Fig. BR 2—Engine assem- 
bly used in Apache 100. 
Carburetor mounting 
flange (9) may have to 
be removed with carbure- 
tor intact to aid in re- 
moval of cylinder. 


. Cylinder head 

. Cylinder 

š (Cylinder hold down nut 
Exhaust gasket 

Connecting rod and 

crankshaft assembly 

. Primary drive gear 

. Oil drain plug 

. Oil filler plug 

. Carburetor mounting 

flange 


Sum Coto m 


COMI 


Broncco 100 


Clip (4) should be set in middle 
notch of needle (5) for initial setting. 


IGNITION AND ELECTRICAL. A 
six volt alternator mounted at left end 
of crankshaft is used to produce elec- 
trical power for lighting and ignition. 
No battery is used. A cut out switch 
is mounted on tail light assembly in 
the event that a filament is burnt out 
in tail light it may be by-passed to 
prevent engine stoppage when brake 
is applied. 

Set point gap to 0.016 inch before 
timing engine. Three timing marks 
are located on the engine, one on left 
hand case and two on flywheel. When 
turning flywheel in normal direction 
of rotation, the first mark on flywheel 
will align with timing mark on case 
as piston reaches 28 degrees BTDC. 
Ignition points should just open at 
this time. Second mark will align as 
piston reaches TDC. 


LUBRICATION. Transmission is lu- 
bricated by 24 oz. of SAE #30 motor 
oil, Oil should be maintained at level 
of plug (P—Fig. BR 3) and should 
be renewed every 1250 miles. 

Engine lubrication is accomplished 
by mixing two stroke motorcycle oil 
with gasoline at a ratio of 20 parts 
gasoline to 1 part oil. To break in 
new or overhauled engine, use a 16:1 
mixture. 
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Broncco 100 





Fig. BR 3—Oil in transmission should be 
maintained at level of pluq (P). 

CLUTCH CONTROLS. Adjust clutch 
cable at either end to obtain % inch 
free play in lever on handle grip. To 
adjust clutch, remove kickstart lever 
and right side engine cover. Loosen 
lock nut on adjusting screw (8—Fig. 
BR 4) and back screw out until loose. 
Turn screw in until a slight resistance 
is felt and then back it out % turn 
and tighten lock nut (7). 


SUSPENSION. Each front suspen- 
sion unit contains 150cc of SAE 30 
motor oil. Oil should be drained and 
renewed every 1250 miles. Oil may 
be drained from forks by removing 
small plug at lower end of outer fork 
tube. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 


CYLINDER, HEAD AND PISTON. 
Cylinder and piston may be removed 
without removing engine from frame. 
Refer to the following repair specifi- 
cations: 


. Kickstarter 
ratchet 


eu 


m 


. Clutch actuating 


rod 6. Push spring 
2. Primary shaft 7. Return spring 
3. Steel ball 8. Kickstarter shaft 
4. Kickstarter gear 9. Kick lever 
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Fig. BR 4 — Component 

parts of TX 9 clutch as- 

sembly and actuating 
parts. 


. Thrust washer 
Clutch drum 
Clutch hub 
Steel plates 

. Friction discs 

. Pressure plate 
Lock nut 

. Adjusting screw 
. Spring cup 

10. Clutch spring 
11. Spring holder 
12, Release lever 
13. “O” ring 

14, Push rod 

15. Primary shaft 
16, Ball bearing 

17. Clutch hub securing nut 
18. Operating rod 


SO DAV CRO He Oo BO et 


Piston skirt to cylinder clearance— 
Normal use ....... 0.003-0.0035 inch 
Competition use ...0.005-0.006 inch 
Piston ring 


end gap ......... 0.008-0.013 inch 
Maximum cylinder taper or 
out of round .......... 0.002 inch 


Install piston with ring lock pins 
toward rear (intake side) of cylinder. 
If a new piston is fitted, it will be 
necessary to drill two 3 inch holes, 
one on the bottom of each pin boss. 
After drilling lubrication holes in pin 
bosses, ream pin hole for a snug. but 
not binding fit of piston pin. 

Any play in small end rod bushing 
will warrant replacement of bushing. 
File a notch in old bushing and pull 
out. Press or pull a new bushing in 
place (do not pound bushing in) and 
drill two holes in bushing using the 
existing holes in rod as guides. Ream 
bushing after drilling holes so that 
piston pin is a snug fit. Five over- 
sizes of pistons are available. 

Torque head retaining nuts to 12 
Ft.-Lbs. using a cross pattern to pre- 
vent warpage. 
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Fig. BR 6—Exploded view of transmission and kickstarter assembly. 


10. Shift drum 14. Shift drum pin 

11. Shift detent 15. First gear 
spring holder 16. First & second 

12. Shift fork gear slider 

13. Shift fork 17. Second gear 
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Fig. BR 5—Exploded view of front suspen- 
sion units. 


. Handle bar clamp 9. Outer fork tube 
. Upper seal 10. Fork stop rod 
Upper fork plate 11, Stop rod anchor 
Frame 12, Fork spring 
Steering bearing . Spring retainer 
set . Dust cover 

. Steering stem 5. Locking cap 

. Inner fork tube . Fiber washer 

. Bushings . Lock ring 
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18. Secondary shaft 


19. Third gear 23. Drive sprocket 
20. Third & fourth 24, Shift shaft 

gear slider 25. Operating fork 
21. Fourth gear 26. Return spring pin 
22, Ball bearing 27. Shift spring cup 


SERVICE 


CRANKSHAFT AND CRANKCASE. 
Crankcase halves must be separated 
to remove crankshaft. Crankshaft 
should only be disassembled if proper 
tools are available to reassemble cor- 
rectly. Maximum crankshaft runout is 
0.0005 inch. 

Keyslot for primary gear woodruff 
key is different on some models. If a 


EAST 
80 Pompton Ave. 
Verona, N.J. 07044 


replacement key does not readily fit 
it may be modified. 


CLUTCH. Clutch is a wet multi- 
disc unit operated by a push rod run- 
ning through the transmission shaft. 
Friction discs should be renewed if 


worn or chipped. Renew steel plates 
if warped or glazed. 


B.S.A. 


BSA MOTORCYCLE CORP 


BSA 125 and 175 


TRANSMISSION. Inspect gears and 
gear dogs for wear or chipping. Rein- 
stall thrust washers in original posi- 
tion on transmission shafts to retain 
proper fit in cases. Renew both parts 
of kickstarter ratchet if any one of 
them show signs of excessive wear. 
Pins in shift drum should fit securly. 


WEST 


2745 E. Huntington Drive 


Durante, CA. 91010 


D1 AND D7 MODELS 


MODELS 


Displacement-cc 
Bore MM os tenei ona’ E OR a 
Number of Cylinders .............0.00005 
Oil-fuel ratio 
Plig gapless saeima 
Point gap-inch, cssosessisssesnnewssirsosr 
Ignition timing wn icsienes sess somsteawccssass 

Degrees BIDO ooon eass asinos enea 
Electrical system voltage .......sesssssss 
Battery terminal grounded ............... 
DALE A E AA AL AT. 
Tire pressure psi-front* 


oy 


rear 


Number of speeds 
Weight-lbs. (approx.) ........ecceeeeeeeee 


* Add 1 psi for every 28 lbs. increase in riders weight above 140 lbs. 
“*Add 1 psi. for every 14 lbs. increase in riders weight above 140 lbs. 
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Fig, B1-1 — Exploded view of carburetor 
typical of type used on DI model. 


3. Throttle 12. Nozzle 
slide 13. Main jet 

4, Clip 16. Float 

5. Needle 17. Float valve 
valve 19. Primer 

8. Bushing 22. Throttle 

9. Gasket slide guide 

10. Nozzle holder screw 


D1 D7 
123 174 
52 61.5 
58 58 

1 
l to 20 1 to 20 
0.018-0.020 0.018-0.020 
0.015 0.015 
Fixed Fixed 
See Text 17 
3 and 6 6 
Positive Positive 
2.75 X 19 3.00 X 18 
16 16 
22 21 
% % 

3 
187 224 

MAINTENANCE 


SPARK PLUG. Champion model 
L7 plug should be used with 0.018- 
0.020 inch electrode gap. 


CARBURETOR. Amal carburetors 
are used on both models. Refer to 
Fig. Bl-1 or B1-2 and the following 
table for repair information. Clip (4) 
should be installed in the second 
groove from top of needle (5) on both 
models. 


MODEL D1 D7 
Carburetor Type ..361/8 375/31 
or /60 
Main Jet (13) ..... 75 140 
Pilot Jet (6) ...... — 25 
Needle Jet ........ .106 .1055 
(12— (11— 
Fig. B1-1) Fig. B1-2) 









VIEW OF PILOT JET AND 
AIR ADJUSTER ASSEMBLY 











13 
Fig. B1-2 — Exploded view of carburetor 
typical of type used on D7 model. 


. Pilot air (idle 
mixture) screw 

. Jet block locking 
screw 

. Throttle slide 
Clip 

. Needle valve 

. Pilot jet 


Papo Y m 


7. Idle speed adjusting 

screw 

10. Nozzle holder 

11. Needle jet 

13. Main jet 

15. Jet block 

16. Float 

17 Float valve 

19. Primer 


47 


BSA 125 and 175 
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Fig. B1-3—Ignition timing is adjusted by 
moving the stator plate after loosening 
three screws (D). 





Fig, B1-8—View of clutch adjustment screw 
(C) and locknut (B). 


. Oil seals 

. Snap rings 

Bearings 

Thrust washers 

Cover plate 

. Pressure plate 

Spring cup (6 used) 

. Spring (6 used) 

. Back plate 

10. Friction plate (3 used) 

11. Steel plate (2 used) 

12, Clutch hub 

13. Clutch drum and sprocket 

14, Starter pinion 

15. Spring 

16. Spring cup 

17. Bushing 

18. Clutch rod 

19. Steel ball 

20. Bushing 

21. Input shaft 

22, Second and high 

sliding gear 

23. Bushings (2 used) 

24. Output gear and shaft 

25. Seal bushing 

26, Output sprocket 

27. Clutch operating lever 

28. Clutch adjusting screw 

29. Low idler gear 

30. Low and Second 
sliding gear 

31, Idler shaft 

32. Idler gear 

33. Bushings (2 used) 

34, Gear shift lever 

35. Shifter shaft 

36. Spring cup 

37. Spring 

38. Selector fork 

39. Pad 

40, Bracket 

41. Lock plate (2 used) 

42, Ratchet plate 


CWO oto 


43. Spring 

44, Cup 

45. Pin 

46. Detent ball 

47, Crankshaft sprocket 
48. Kick starter 

49, Starter shaft 

50. Starter gear 

51. Return spring 





Fig, B1-9—Exploded view 
of telescopic front sus- 
pension. 


. Spring anchor 
Shaft 

. Spring 

. Lower bushing 
. Oil seal 

. Collar 

. Washer 

. Upper bushing 
13, Tube 

14. Drain plug 

15. Restrictor rod 
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IGNITION AND ELECTRICAL. 
Ignition point gap should be 0.015 in. 
(0.38 mm). Ignition timing should oc- 
cur at 26% degrees BTDC or when 
piston is 0.1575 in. (4.0 mm) BTDC 
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Fig. B1-15—Cross sectional view of engine 
and transmission assembly. 


MOTORCYCLE 





on 125 cc models. Timing for 175 cc 
models is 17 degrees BTDC or when 
piston is 0.062 in. (1.6 mm) BTDC. 
Timing is adjusted by rotating the 
stator plate after loosening screws 
(D—Fig. B1-3). 

The electrical current is supplied by 
a flywheel type alternator and on 
basic models provides A.C. current for 
lighting. On 125 ce motorcycles equip- 
ped with battery lighting, the alter- 
nator charges the battery via a recti- 
fier and lights, horn etc. receive D.C. 
from the battery. On 175 cc models 
with a battery, three lighting coils 
are housed in the stator plate. The 
two outer coils provide A.C. current 
for headlight, so engine must be run- 
ning for the headlight to operate. The 
small coil in the center charges the 
battery via a full wave rectifier. The 
battery operates parking lights, stop 
light and horn, 


Fig. B1-18-—Exploded view of engine and transmission assembly. 


SERVICE 


LUBRICATION. Engine is lubri- 
cated by mixing SAE 40 two stroke 
engine oil with the fuel. Normal ratio 
is 1:20. The gear box is lubricated 
with % pint (425 cc) SAE 40 motor 
oil. Gear box oil should be maintained 
at mark on filler plug dipstick. Oil 
should be drained and serviced every 
2000 miles. 


CLUTCH. The clutch, located on 
right side of engine, is of the multiple 
disc, wet type. Adjustment is by screw 
(C—Fig. B1-8) located on left side of 
engine. Loosen lock nut (B) and back 
screw (C) out slightly. Tighten the 
adjusting screw until resistance is felt. 
NOTE: Do not force, Back screw out 
% turn and tighten lock nut. Adjust 
cable to take up excessive play in 
controls, 


SUSPENSION. The telescopic front 
suspension is shown in Fig. B1-9. Each 
telescopic unit contains % pint (70 cc) 
SAE 20 motor oil and can be drained 
and serviced after removing cap (1), 
nuts (2 and 3) and stud (4). Rear sus- 


pension units are sealed and are avail- 
able only as complete units. 


REPAIRS 


PISTON, RINGS AND PINS. The 
piston can be removed after first re- 
moving the exhaust pipe, carburetor, 
cylinder head and cylinder. 

Ring end gap should be 0.009-0.013 
inch. Piston clearance in bore at bot- 
tom of piston skirt should be 0.0027- 
0.0045 inch for D1, 0.003-0.005 inch 
for D7. D1 piston pin bushing in rod 
should be sized after installation to 
0.4692-0.4697 inch. Standard cylinder 
bore diameter is 52 MM (2.0472 in.) 
for D1, 61.5 MM (2.42125 in.) for D7. 
Pistons and rings are available in 
standard size and two oversizes. Pis- 
ton should be reinstalled with ring 
gaps toward rear on D1, toward front 
on D7 models. Piston pin is full float- 
ing type and is held in place with 
snap rings. 


CONNECTING ROD AND CRANK- 
SHAFT, The crankshaft is supported 


Ducati 50 and 100 


in three ball type main bearings. The 
connecting rod, bearings and crank- 
pin are available as a unit and can 
be installed after pressing crankshaft 
apart. It is extremely important that 
crankshaft be perfectly true and 
therefore it is recommended that 
ONLY shops equipped with the neces- 
sary special tools replace the crank- 
pin, rod and bearing assembly. Main 
bearings can be replaced after re- 
moving crankshaft. 


CRANKCASE AND GEAR BOX. 
To disassemble the crankcase and 
gear box, the engine must first be re- 
moved. Remove the cylinder head, 
cylinder, piston, flywheel and clutch. 
Remove the screws that attach the 
crankcase halves together and care- 
fully separate the halves. There is no 
gasket used between the halves. 


NOTE: Be careful not to damage seal- 
ing surfaces of crankcase. The trans- 
mission gears are shown in Figs, B1-15 
and B1-18, 





DUCATI 


BERLINER MOTOR CORP. 
Railroad St. and Plant Rd. 
Hasbrouck Heights, N.J. 07604 


48 AND 100CC MODELS 


MODEL 


Displacement-cc .....sssssesossessesoesoe 
Bor MM ronse Drea os 0-0.0%0 were ssai 
Soke MM.  4:0:4:6 6:5/s;:ecacaisierereieis-eisin oroen 
Number of cylinders.........ssesssssesss 
Oil-fuel ratio .....ssssssssess T, a 
Plug gap-inch ...... E E E . 
Polntigap lnh as sieawiew ais ara dearer irnn oe 
Ignition timing ............ EET ite 

degrees BTDC .........seeeeeees Aravana are 
Electrical system voltage .......sseeeeeees 
Tire size-front .......cccccccccccccccces ae 

TOOK ANER E S eta T N 

rear aie 
Rear chain free play-inch........... TAT 
Number of speeds.......sssesesesssscsess 
Weight-lbs. (Approx.) ....sssssessecse Sosas 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug is Marelli CW26ON, Champion 
L5 or Autolite AE2. Electrode gap 
should be 0.5 MM (0.020 in.). 


48 48SL 
Cacciatore 
47.6 47.6 
38 38 
42 42 
1 1 
1l to 20 1 to 20 
0.020 0.020 
0.014 0.014 
fixed fixed 
15-18 15-18 
6 6 
2.50 X 18 2.25X 18 
3.25-3.50 X 16 2.50 X17 
25 25 
32 32 
N2-4 Y.% 
3 3 
139 130 


CARBURETOR. Del’Orto UAI5S is 
used on 48cc models; UA18S on 94cc 
models. Fig. DC1-1 shows exploded 
view of similar carburetor. Idle mix- 
ture is adjusted at screw (1) and idle 
speed at screw (7). Clip (4) should 


100 100 
Cadet Mountaineer 
94 94 
51 51 
46 46 
1 1 
lto16 lto1l6 
0.020 0.020 
0.014 0.014 
fixed fixed 
16-18 16-18 
6 6 
2.25 X18 2.50 X 16 
2.50X 18 3.25-3.50 X 16 
25 25 
32 32 
Yn. N2- 
3or4 3or4 
145 150 


normally be installed in second groove 
from top of needle (5) for 94cc 
models, third groove from top on 48cc 
models. Intermediate speed mixture 
can be enriched by lowering clip. 
Refer to the following specifications. 
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Ducati 50 and 100 


48cc Models 


Carburetor model ............ UAI15S 
Main Jet (13) siecmrswe vars ence one s 68 
Jale jet (O) oras eaten rensie sus < 45 
Atomizer (11) .......... cece ssas 260 
94cc Models 

Carburetor model ............ UA18S 
Main: jet (13) ese caisson ese o-srerorerotere 82 
Idle: jet (6): sssvscscans cxoesee ws 35 
Atomizer (11) ...........ce eee 260 


IGNITION AND ELECTRICAL, A 
flywheel type magneto is used and in- 
cludes separate coils for ignition and 
lighting systems. Low tension coils, 
ignition points and condenser are lo- 
cated on right side of engine under 
the flywheel. Ignition point gap 








I 
=? 
OI 


Fg. DC1-1 — Exploded view of Del'Orto 
carburetor typical of type used on 48 and 
94 cc models. 


1. Idle mixture screw 7. Idle speed 
3. Throttle slide stop screw 
4, Clip 11. Atomizer 
5. Valve needle 13. Main jet 
6. Idle jet 16. Float 

19, Tickler 


50 


should be set to 0.3-0.4 MM (0.012- 
0.016 in.). Ignition timing shouid oc- 
cur (points just open) at 16-18 degrees 
BTDC. If timing is incorrect, the coil 
stator plate can be moved in the 
elongated holes after loosening the 
mounting screws. 


LUBRICATION. The engine is lub- 
ricated by mixing SAE 30 two stroke 
motor oil with the gasoline, For new 
engines, ratio should be 1:16 for 48 
cc, 1:14 for 94cc. After break-in, nor- 
mal ratio is 1:20 for 48 cc, 1:16 for 
94 cc. The clutch and gear box is 
lubricated by SAE 20W-40 multigrade 
motor oil contained in the gear box. 
Capacity is 0.55 pint for 48 cc, 0.66 
pint for 94 cc. Gear box oil should be 
maintained about 5 MM (3/16 in.) be- 
low lower edge of cover opening on 
engine left side. 


CLUTCH. The clutch located on left 
side of engine, is of the multiple disc, 
wet type. The clutch hand lever 
should have approximately 1/16 in. 
free play at (B—Fig. DC1-2). Adjust- 


Fig, DC1-2—The clutch hand lever should 
have approximately 1/16 in. free play at B. 





MOTORCYCLE 


ment is accomplished at the engine 
end of cable. 

SUSPENSION. Each front suspen- 
sion unit contains 20 ce (1.22 cu. in.) 
of SAE 30 motor oil, Rear suspension 
units are sealed and should be re- 
newed if bent, leaking or damaged. 


REPAIRS 
PISTON, RINGS AND PIN. The pis- 
ton can be removed after first remov- 
ing cylinder cowling, exhaust pipe, 





Fig. DC1-3—View of typical front sus- 
pension system used on small displacement 
Ducati motorcycles. 


1. Top fork mount 6, Lock pin 

2. Bearing race 7. Fork spring 

8. Outer fork tube 
9. Bearing package 


3. Steering stem 
4, Fork inner tube 
5. Oil seal 





Fig. DC1-4—Exploded view of clutch and transmission assembly common to all models, 


1. Shifter slide 8. Third gear 
2. Snap ring 9. Fourth gear 
3. Drive sprocket 10. Washer 

4, Engagement cross 11. Input cluster 
5. Output shaft 12. Push rod 

6. First gear 13. Ball 

‘ 


. Second gear 


14. Push rod 19. Friction disc 

15. Bushing 20. Steel ring 

16. Primary clutch 21. Clutch hub 
mounting 22, Clutch spring 

17. Friction discs 23. Pressure plate 

18. Steel disc 24, Adjusting screw 


SERVICE 





carburetor, cylinder head and cylin- 
der. 

Ring end gap should be 0.1-0.8 MM 
(0.0039-0.0315 in.). Piston should have 


0.05-0.10 MM _  (0.00197-0.00394 in.) 
clearance in cylinder bore. Standard 
cylinder bore diameter is 38 MM 
(1.4961 in.) for 48 cc, 51 MM (2.0079 


Fig. DC1-5 — Exploded 

view of Ducati shifter as- 

sembly used on small dis- 
placement models. 


. Shoe 

. Shift fork 
Screw 
Shift rod 
Lever assembly 
Shift shaft 
Pawl lever 
. Drift pin 

. Spring 

. Washer 

. Shift lever 


FS eens herr 


onset 


in.) for 94 models. Piston and rings 
are available in standard size and two 
oversizes. Piston should be installed 
with arrow on top pointed toward 
front (exhaust port). Piston pin is full 
floating type and is held in place with 
snap rings. Fins on cylinder head 
should run from front to rear. 


Garelli 50 and 100 


CONNECTING ROD AND CRANK- 
SHAFT. The crankshaft is supported 
in ball type main bearings. Bearings 
and/or crankshaft can be removed 
after separating the crankshaft halves. 
The connecting rod and crankshaft 
are available only as a complete as- 
sembly and should NOT be dis- 
assembled. 


CRANKCASE AND GEAR BOX. To 
disassemble the crankcase and gear 
box, the engine must first be re- 
moved. Remove the cowling, cylinder 
head, cylinder, piston, flywheel, mag- 
neto stator plate, clutch cover and 
clutch. Remove screws that attach 
crankcase halves together and care- 
fully separate the halves. Dowel pins 
are installed between the halves. Be 
careful not to damage sealing surfaces 
of crankcase, 





GARELLI (rormerty rex) 


MECCANICA GARELLI S.p.A. 
Milan, Italy 


50 AND 100CC MODELS 


KL50, KL55, KL100, 
MODEL KL55M, KL75 & KL75M KL100A & KL100M 
Displacement-cc ...sesssessseserssesessoo 49 94.25 
Bore-MM 2... .ccccceevccsccscescevccescees 40 50 
Stroke-MM .......... ag A Siossasnetoustcrs 39 48 
Number of cylinders .........ceeeeeeeeees 1 
Oil-fuel rallo 2.66625 csisieaiawsjee ss oe sameeren 1 to 20 1 to 20 
Plug: QUp-inch:. ses csassvinnweasaes 6 samewiwware 0.020-0.024 0.020-0.024 
Point gap-inch .......ecseeeeeseceveceses 0.014-0.018 0.014-0.018 
Ignition timing ........ccecsccccccceveses Fixed Fixed 
Degrees: BIDO css sitinswiernae os oc wsyneeware 23 23 
Electrical system voltage ........eeeeeeee 6 
TIO -SIZO rinis eos secaaewrines ae 0 seater 2.25x19 2.50x19 
Tire pressure-front .......ss.sesssesosesese 20 20 
Roar El oau aa ein a a a 26 26 
Recr chain free play-inch ................ w% Y% 
Number of speeds ........ccesescccccceces 3or4 4 
Weight-lbs. (approx.) ......eseeeeeeeceees 150 160 
MAINTENANCE 
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Fig. GĠGA1-1—Exploded view of Del'Orto 
SHA type carburetor used on KL50 models. 


2. Throttle slide 10. Float 
8. Main jet 12. Filter 


SPARK PLUG. On 50cc models, the 
recommended spark plug for normal 
use is Champion N-3. On 100cc mod- 
els, recommended spark plug for 
14MM heads is Champion L-86 and 
Champion D-6 for 18MM heads. Spark 
plug electrode gap should be 0.020- 
0.024 inch for all models. 


CARBURETOR. Del’Orto carbure- 
tors are used on all models. On model 
KL50, SHA14/12 carburetor (Fig. 
GA1-1) is used. On all other models, 
ME18BS type carburetor is used. Main 
jet (8) standard size for KL50 is 48. 
Refer to Fig. GA1-2 and the following 
specification data for all models ex- 
cept KL50. 





Fig. GA1l-2—Exploded view of Del'Orto 
ME type carburetor fypical of all models 
except KL50. 


1. Clip 7. Idle stop screw 

2. Throttle slide 8. Main jet 

3. Valve needle 9. Needle jet 

5. Pilot jet 10. Float 

6. Idle mixture 11. Choke slide 
needle 12, Filter 
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Garelli 50 and 100 


KL55, KL55M, KL75 & KL75M 


Main Jet (8) ass se. cre vars a e's aes re 74 
Pilöt jet (5) wee wns nee vais vere pres oe 35 
Needle jet (9) .........eceeee 258A 
Valve needle (3) ................ G3 


Clip (1) in second groove from top of 
needle (3). Idle mixture needle (6) 
34-turn open. 


KL100 

Maim Eb (8): . sicicoaserg els cacsd ss ai 17 
Pilot: Jet voer eas rerien raaa 35 
Needle jet (9) ...........0.005 258A 
Valve needle (3) .............00- G3 


Clip (1) in third groove from top of 
needle (3). Idle mixture needle (6) 
34-turn open. 


KL100A & KL100M 


Maim (GG) AE) cenos simae cena 75 
Pilot jet (O) sercmseaniroer meee es 35 
Needle jet (9) sersererisgrsssi 258A 
Valve needle (3) ............000- G3 


Clip (1) is second groove from top of 
needle (3). Idle mixture needle (6) 
34-turn open. 

IGNITION AND ELECTRICAL. Ig- 
nition breaker point gap should be 
0.014-0.018 inch and can be adjusted 
through openings in flywheel. Ignition 
timing should occur at 23° BTDC. The 
breaker points should just open when 
mark on flywheel is aligned with 
mark in crankcase as shown at M— 
Fig. GA1-4, If ignition timing is in- 
correct, it is necessary to loosen the 
three stator plate retaining screws 
then move the stator plate until the 
breaker points just open when marks 
(M) are aligned. 

LUBRICATION. The engine is lu- 
bricated by mixing SAE 30 two stroke 
oil with the fuel. Normal ratio is 1:20. 
The gear box is lubricated by approx- 
imately 1 pint of SAE 30 oil contained 
in the clutch and transmission com- 
partments. Oil should be maintained 
at level of dipstick on filler plug at 
front of left side cover. Oil should be 
drained and refilled every 2,500 miles. 

CLUTCH CONTROLS. The wet type 
clutch is located on the left end of 
the transmission input shaft. The hand 
lever should have approximately %- 
inch free play. Adjustment is nor- 
mally accomplished at hand lever end 
of cable. Further adjustment is ac- 
complished by turning screw (16— 





Fig. GA1-4—The breaker points should just 
open as timing marks (M) are aligned. 
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Fig. GA1-6) after loosening lock nut 
(17). 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving the cylinder head and cylin- 
der. Use care to prevent dropping pis- 
ton pin bearing needles and washers 
into crankcase when piston is lifted 
off. Oversize pistons and piston rings 
are available. 


12 11 10 10 


/ 
15 14 13 12 21 20 19 18 





MOTORCYCLE 


When assembling, grease the pis- 
ton pin needle rollers and position in 
the connecting rod. On 50cc models, 
21 bearing rollers are used, 19 are 
used on 100cc models. Position the 
piston pin side washers with rubber 
side or cupped side out toward piston 
bosses and flat, metal side toward 
rollers. Assemble piston on connecting 
rod with “S” mark stamped on top of 
piston toward front (exhaust). Be 
careful that piston pin does not catch 
on rollers when assembling. 


7 22 


Fig. GA1-6—Exploded view of clutch assembly. The clutch assembly at top is used with 
four speed transmissions. The clutch shown at bottom is used with three speed transmis- 





sions. 

1. Lever 8. Friction disc 12, Pressure plate 19. Primary gear 
2. Seal (4 speed) 13. Spring cup (3 speed) 
3. Actuating cam 9. Clutch drum 14. Springs 20. Friction disc 
4. Rod and gear 15. Spring nut (3 speed) 
5. Ball (7/32-inch) 10. Friction discs 16, Adjusting screw 21. Steel plate 
6. Cluster gear (2 used) 17. Lock nut (3 speed) 

(4 speed) 11. Steel plates 18. Friction disc 22, Cluster gear 
7. Clutch hub (2 used) (3 speed) (3 speed) 

3 TR Ce 
1. Shift cable ‘as (ae OS TLD — 
quadrant 9 JE 9 6 à = 

2. Seal x 

3. Shift lever KA 

4, Shift fork cei 

5. Shift collar 7 6 65 6 8 Hp 4 4 7 9 10 1 2 83 

6. rin on a 

T. Sliding pin 4 

8. Gear engaging 3 g Y Fy 

balls (6 used) b=] i 


9. Spring 


11,. Pin 

12, Output sprocket 

13. Seal 

14, Output sprocket 
balls (4 used) 

15. Third gear 

16. Second gear 

17, First gear 

18. Detent 

19. Cable bracket 


10, Engaging rod “| « 
E 
QD 


0 


D 
Da 
8 
8 


9 


Fig. GA1-8—Exploded view of three speed transmission output shaft and gears. 


1. External gear 
change lever 

2. Seal 

3. Lever 

4. Shift fork 

5. Shift collar and 

$ engaging lugs 

7 

8 

9 


. Pin 

. Detent balls 

. Spring 

. Spring 
10, Engagement rod 
11. Sprocket 
12. Seal 
13. Fourth gear 
14. Third gear 
15. Second gear 
16. First gear 
17. Washer 





Fig. GA1-9—Exploded view of the four speed transmission output shaft and gears. 


SERVICE 
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Harley-Davidson 125, 165 and 175 (Before 1967) 


. Shaft 

. Kick starter 
return spring 

. Starter quadrant 
Kick starter pedal 
Snap ring 

. Gear change pedal 
Return spring 

. Shaft and bracket 
. Roller 

10. Ratchet spring 
11. Ratchets 

12, Ratchet lever 

13. Bracket cover 

14, Link rod 

15. Spring seat 

16. Spring 

17. Sleeve 


LONDA Ne 


18. Kick starter gear 
19. Ratchet 

20. Spring washer 
21. Gasket 

22. Nut 


Fig. GA1-10—Exploded view of the kick starter and foot operated gear shift linkage. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. The crankshaft, connecting rod, 
crankpin and roller bearings are 
available only as a unit. The crank- 
shaft and connecting rod should not 
be disassembled. 


CRANKCASE AND GEAR BOX. To 
separate the crankcase halves, first 
remove the engine assembly from the 
frame. Remove cylinder head, cylin- 
der, piston and complete magneto as- 
sembly. Remove the output sprocket, 
clutch assembly and crankshaft pri- 
mary drive gear. Remove the 9 screws 
attaching halves together and bump 
ends of crankshaft and transmission 
input shaft to separate the halves. Re- 
fer to Figs. GA1-8, GA1-9 and GA1- 
10. 


HARLEY-DAVIDSON 


HARLEY-DAVIDSON MOTOR CO. 
Milwaukee, Wisconsin 


125,165 AND 175CC MODELS 











(BEFORE 1967) 


Ranger, Pacer 





125 & (BTU), 165 & Pacer (BT) & 

MODEL Hummer Super 10 Scat 
Displacement-cc ........ ... 124,87 165 175 
Bore-MM ........0sceeeeeee 52.39 60.3 60.3 
Stroke-MM ..........eee0e. 57.94 57.94 61.11 
Number of cylinders ....... 1 1 1 
Oil-fuel ratio .............. 1 to 25 1 to 25 1 to 25 
Plug gap-inch ............. 0.025-0.030 for battery ignition; 0.040-0.045 for magneto- 
Point gap-inch .. 0.020 for battery ignition; 0.018 for magneto 
Ignition timing .. Fixed Fixed Fixed 

Degrees BTDC -29-31 for battery ignition; 31-83 for magneto-———— 
Electrical system voltage ... 6 6 6 
Battery terminal grounded .. Negative Negative NA 
Tire siZ .... cece eee eeeeeee ‘3.50 X 16 or 3.50 X 18 — 
Tire pressure psi-front* ..... 12 12 12 

TOUKAN o ie noi raai E 14 14 14 

Rear chain free play-inch .. % Y2 W2 
Number of speeds ......... 3 3 3 


*Add 1 psi for every 50 lbs. increase in riders weight above 150 lbs. 
**Add 2 psi for every 50 lbs. increase in riders weight above 150 lbs. 


MAINTENANCE 


SPARK PLUG. Recommended plug 
for average use is Harley-Davidson 
No. 4, 14mm plug. Heat range depends 
upon application. Harley-Davidson 
plugs are numbered 2, 3, 4, and 5, 
with lowest number being hottest 
plug. Electrode gap should be 0.025- 
0.030 inch for battery ignition; 0.040- 
0.045 inch for magneto. Spark plug 
should be torqued to 15 Ft.-Lbs. 


CARBURETOR, Models 125, 165, 
Ranger, Pacer and Scat use a Del 
’Orto carburetor similar to that shown 


in Fig, HD2-1. Four mixture varia- 
tions are provided by means of the 
grooves in the metering pin (5) into 
which retainer (4) fits. Normal set- 
ting is with retainer in the second 
groove from the top. Installation of 
retainer in a lower groove will richen 
the midrange mixture. 

Hummer and Super-10 models use a 
Tillotson MT carburetor similar to 
that shown in Fig. HD2-2. Clockwise 
rotation of both idle mixture needle 
(12) and high speed mixture needle 
(9) leans the mixture. Normal set- 





n 8 } 


Fig. HD2-1—Exploded view of carburetor 
typical of type used on models 125, 165, 
Ranger, Pacer and Scat. 


1. Throttle piston cap 11. Nozzle holder 
2. Throttle piston gasket 
spring 12. Nozzle 
3. Throttle piston 13. Metering jet 
4, Throttle metering 15. Float bowl cover 
pin retainer 16, Carburetor float 
5. Throttle metering pin 17. Float valve 
6. Mounting screw 18. Float valve seat 
7. Carburetor 19. Float primer pin 
insulator 20. Float primer 
8. Carburetor to spring 
cylinder bushing 22. Throttle piston 
9. Carburetor gasket guide screw 
10, Nozzle holder 23, Carburetor body 
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Harley-Davidson 125, 165 and 175 (Before 1967) 
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Fig. HD2-2 — Exploded view of Tillotson 
MT carburetor typical of type used on 
Hummer and Super-10. 


4. Bowl cover 15. Nozzle 
6. Float pivot pin 16, Gasket 
T. Float 17. Throttle shaft 
8. Inlet needle, seat 18. Retaining clip 
and spring 19. Spring 
9. Main adjusting 20. Seal 
needle 22. Throttle shutter 
10, Packing nut 24. Choke shutter 
11. Packing 25. Choke shaft 
12, Idle mixture needle 26. Choke friction pin 
14, Idle tube 28. Low idle stop screw 


ting is %4 turn open for idle needle; 
1 turn open for high speed needle. 


BATTERY AND IGNITION TIM- 
ING. Models 125 and 165 have a 6- 
volt generator and battery ignition sys- 
tem. The ignition breaker points and 
condenser (Fig. HD2-3) are located 
on the engine right side and are ac- 
cessible after removing the inspection 
cover. Recommended point gap of 
0.020 inch can be obtained by turning 
the eccentric adjusting screw (3) after 
first loosening the lock screw(14). To 
set the timing, first check and reset 
breaker point gap and position crank- 
shaft at 29-31 degrees BTDC. Loosen 
lock screws (1 & 7) and shift breaker 
point assembly so that points are just 
starting to open. Retighten screws (1 
& 7). 


Fig, HD2-3 — View of battery 
breaker assembly. 





Pape We 


. Lock screw 


Wire to coil 


. Eccentric adjusting 


screw 


. Fiber cam follower 
Cam 


. Timing marks 
. Lock screw 
. Cap screw 


54 


9. To ‘‘Gen.’’ terminal 
of voltage reg. 

10. To “F” terminal 
of voltage reg. 

11. Generator 
terminals 

12, Condenser 

13. Breaker points 

14, Lock screw 

15, Circuit breaker 
plate terminal 


. Circuit breaker 
. Ground terminal, 
. Junction terminal, 
for right side gen- 
erator field coil 
wire 
. Junction terminal 
for left side gener- 
ator field coil wire 
5 Generator frame 
6. Armature mount- 
ing screw 

i. Lockwasher 

8. Circuit breaker 
cam 

9. Armature 

10. Sprocket shaft key 

11. Generator brush (4) 

12. Clip (4) 

13. Brush wire ground 

screw 

14. Brush spring (4) 

15. Brush spring 

insulator (4) 

16. Field coil wire 

grommet 

17. Pole shoe (6) 

18. South field coil (3) 

19. North field coil (3) 


Che 


h 


MOTORCYCLE 





Fig.HD2-4—-Exploded view of the generator and battery 
ignition unit on models 125 and 165.. 


MAGNETO AND TIMING. Hum- 
mer, Scat, Pacer, and Super-10 models 
are equipped with a rotating magnet 
type magneto. Ignition breaker points 
and lighting points are both located 
on the right side of the engine and 
are accessible after removing the in- 
spection cover. Refer to Fig. HD2-5. 
(Ranger model does not have a light- 
ing circuit.) Recommended gap for 
both sets of points is 0.018 inch. Gaps 
can be adjusted after loosening lock 
screws (4 & 5 or 4A & 5A). Retighten 
screws after gaps are set. To set the 
timing, first check and reset breaker 
point gap and place piston 7/32-inch 
BTDC. Crankshaft position is 31-33 
degrees BTDC. Due to the angular 
position of spark plug hole in head 
of some models, it may be necessary 





“Fig. HD2-5—View of the magneto ignition 


and lighting breaker assembly. 


1. Ignition breaker 5 &5A. Lock screw 


points 6. Terminal (Con- 
1A. Stop light breaker denser and spark coil 
Points wire connect here) 


2. Ignition breaker 6A, Terminal (Stop 
light wire connects 
here) 
7. Magneto-generator 
mounting screws 
8. Lighting coil 
4, Pivot screw 9. Ignition and stop 
4A, Pivot screw light coil 
(Ignition-stop light 10. Condenser 
coil wire and spark 11. Timing marks 
coil wire connect 
here) 


cam 
2A. Stop light breaker 


cam 
3 & 3A. Cam follower 
and oiler 





Fig, HD2-6—Exploded view of the mag- 
neto assembly used on Hummer, Super-10, 
Ranger, Pacer and Scat models. 


1, Outer cam 9. Flange mounting 
2. Inner cam screw lockwasher 
3. Cam key (4) 
4, Cam key 10, Flange mounting 
5. Coil core clamp (4) screw flat washer 
6. Headlamp and tail ( 
lamp coil 11. Flange 
T. Ignition and stop 12. Rotor 
lamp coil 13. Rotor key 
8. Flange mounting (See item 4) 
screw (4) 


to measure piston position with head 
removed. NOTE: If cylinder head is 
removed, secure cylinder using spacer 
collars (same thickness as cylinder 
head) on the head and cylinder re- 
taining studs. Loosen the four screws 
(7—Fig. HD2-5) and shift the mag- 
neto base until ignition points just 
begin to open. Retighten screws (7). 
Shifting base in clockwise direction 
retards timing; counter-clockwise ad- 
vances timing. 

LUBRICATION. Engine lubrication 
is obtained by mixing 1 part Harley- 
Davidson two-cycle oil with 25 parts 
unleaded gasoline. Two fuel cap mea- 
surefuls should be used with each U.S. 
gallon of gas. Gear box and clutch 
require 1% pints of Harley-Davidson 
“75” medium heavy oil for normal 
service at temperatures above 32 de- 
grees F,; and Harley-Davidson “58” 
special light oil for normal service at 
temperatures below 32 degrees F. 

CLUTCH CONTROL, Clutch hand 
lever should have %-% of its com- 
plete movement as free travel, To ad- 


SERVICE 





Fig. HD2-7—Clutch adjustment is accom- 
plished by turning screw (2) after first 
loosening lock nut (1), 


just the free travel, loosen lock nut 
(1—Fig. HD2-7) and turn adjusting 
screw (2) either way as required un- 
til the correct free travel is obtained. 


REPAIR 


Because of the close tolerance of the in- 
terior parts, cleanliness is of utmost import- 
ance. It is suggested that the exterior of 
the engine, gear box and all nearby areas 
be absolutely clean before any repair is 
started. 


PISTON, RINGS AND CYLINDER. 
The two piston rings are identical with 
stepped ends and are pinned in the 
piston, Piston and rings are available 
in standard size as well as 0.005, 
0.010, 0.020, 0.030 and 0.040 in. over- 
sizes for all models. Models 125 and 
Hummer also have the additional pis- 
ton and ring oversize of 0.050 in. 
availaole. The following specifications 
data is in inches, 

Ring End Gap 
125, 165, Hummer 


& Super 10 ............ 0.012-0.020 
Ranger, Scat & Pacer ..0.008-0.019 
Top Bottom 
Ring Side Clearance Ring Ring 
125, 165 & Hummer 0.004- 0.004- 
0.005 0.005 
1960 Super 10 ....0.009- 0.009- 
0.011 0.011 
1961 Super 10 ....0.009- 0.004- 
0.011 0.005 

Ranger, 
Scat & Pacer ....0.006- 0.002- 
0.008 0.004 


Piston Skirt to Cylinder Clearance 

(Right Angles to Pin) 0.0025-0.0035 
Piston Pin to Piston Clearance 

at 70° F. ......0.0001 interference 
Piston Pin to Rod Needle Bearing 
Clearance 

Models So Equipped ..0.0002-0.0012 

(Loose Fit) 

Arrow on top of piston should point 
toward front of engine (exhaust port). 

Seal cylinder head to cylinder block 
with aluminum paint on Super 10, 
Ranger, Pacer and Scat models. Install 
new cylinder head gasket on 165 and 
Hummer models. Use gasket sealer 
on both sides of gasket. 


Harley-Davidson 125, 165 and 175 (Before 1967) 


1. Oil seal screw 
and washer (3) 
2, Oil seal 
3. Oil seal gasket 
4, Crankcase screws (11) 
5, Generator-magneto 
shaft bearing 
6. Right crankcase side 
7. Flywheels and connect- 
ing rod assembly 
8. Left crankcase side 
9. Sprocket shaft 
bearing—inner 
10. Sprocket shaft 
bearing-outer 
11, Oil seal and retainer 
12. Oil seal spring ring 





Fig. HD2-8—Exploded view of the engine crankcase. Refer to Fig, HD2-10 for an ex- 
ploded view of the flywheel and connecting rod assembly. 





Fig. HD2-9—The crankcase halves can be 
separated as shown by using two long 
screws. 


CONNECTING RODS AND 
CRANKSHAFT, To remove the con- 
necting rod, crankshaft and flywheels 
assembly it is first necessary to re- 
move the complete engine. Remove 
cylinder head, cylinder, generator or 
magneto. Remove the transmission 
mainshaft sprocket, oil seal, engine 
sprocket, front chain and clutch, Re- 
move the starter mechanism. Remove 
seal (2—Fig. HD2-8) and screws (4). 
NOTE: On models 165, Super-10, 
Ranger, Pacer and Scat, all eleven 
screws (4) are located on right side; 
on Model 125 and Hummer, ten are 
on the right and one on the left. The 
crankcase can be separated as shown 
in Fig. HD2-9 by using two longer 
screws. It may be necessary to apply 
heat to right case half around the 
generator or magneto shaft bearing 
and both locating dowels. 


To disassemble the flywheels, 
crankshaft and rod assembly, special 
Harley-Davidson tools are required 
and overhaul should not be attempted 
unless these tools are available. 


CLUTCH. To disassemble the clutch 
unit, drain the transmission case oil 
and remove the shifter pedal (8— 





Fig. HD2-10—Exploded view of the fly- 
wheels, crankshaft and rod assembly. 


1, Flywheel plate— 5A. Magneto shaft 
left (Hummer & Super-10 


2. Flywheel plate— models) 
right 6. Fly wheel—right 
3. Crankpin 7. Flywheel—left 
4, Sprocket shaft 8. Connecting rod 
5. Generator shaft 9, Crankpin bearing 


(models 125 & 165) rollers (12) 





Fig. HD2-11—View of clutch assembly in- 
stalled. 


1. Clutch case cover 5, Clutch case cover 
gasket 6. Starter spring 

2. Front drive chain 7. Starter crank 

3. Engine sprocket 8. Gear shifter pedal 

4, Clutch 


Fig. HD2-11) and starter crank (7). 
Remove the five clutch case cover re- 
taining screws; then, remove cover. 
Insert two clutch release disc studs 
(Harley-Davidson part No. 3790247) 
through holes in thrust plate (2—Fig. 
HD2-12) and turn them into the 
threaded holes (H) in release disc (3). 
Then turn two compression nuts (Har- 
ley-Davidson part No. 7675) on studs 
against plate (2) to compress springs. 
Remove snap ring (1) and withdraw 
thrust plate (2), release disc (3), 
springs (4) and cups (5) as a unit. 
Remove discs (6 & 7). Remove left 
release rod (8) and remove nuts (9 & 
10). NOTE: Nut (9) has left hand 
threads; nut (10) has right hand 
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Harley-Davidson 125, 165 and 175 (Before 1967) 


Fig. HD2-12 — Exploded 
view of the clutch assem- 
bly. 


. Snap ring 

. Clutch thrust plate 

Clutch release disc 

. Clutch spring (6) 

Clutch spring 

cup (6) 

Clutch disec—with 

lining (3) 

. Clutch disc— 

steel (2) 

. Clutch release 

rod—left 

9. Clutch hub nut 

10. Engine sprocket 
nut 

11. Clutch hub 

12. Clutch steel ball 
(15) 

13, Engine sprocket 

14, Clutch shell 

15. Front chain 

16, Clutch bushing 

17. Clutch bushing 
thrust washer 

18. Sprocket shaft bear- 

ing shim—.007 in, 


PAD mpppPH 


19. Sprocket shaft key 


20. Starter ratchet 


gear 
21. Starter ratchet 
spring 
22. Starter ratchet 
spring collar 


23, Starter spring 
collar lock ring 


24, Clutch sprocket 


hub 


25. Clutch sprocket 
26, Clutch sprocket 


rivet (6) 






















Fig. HD2-13—Exploded view of the transmission gears and shifter parts. 


. Countershaft 

. Countershaft high 
gear thrust washer 
Countershaft 
sliding gear 

Low gear 
Mainshaft sliding 
gear 

Mainshaft 

. Mainshaft ball 
bearing—left 
Main drive gear 

. Main drive gear 
ball bearing 


OP np Ae w Pr 
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. Main drive gear 


bushing 


. Mainshaft bearing 


spring ring—outer 


. Mainshaft bearing 


spring ring—inner 


. Countershaft gear 
. Gear shifter shaft 
. Pawl retaining clip 
. Shifter pawl 


spring 


17. 
18. 


19. 


Shifter pawl 
Ratchet bracket 
bolt (2) 

Ratchet bracket 
bolt lock washer 


(2) 
. Ratchet spring key 
21. 


22, 
. Gear shifter 


Ratchet spring 
collar (2) 
Ratchet spring 


ratchet 


. Gear shifter 


ratchet bracket 


. Gear shifter 


ratchet spring pin 


. Ball retainer 
. Ball retainer 


washer 


. Gear indicator 


inner arm 


. Gear indicator 


inner arm oil seal 


. Countershaft 


bushing—right 


. Countershaft 


bushing—left 


MOTORCYCLE 


threads. Using suitable pullers remove 
engine sprocket (13) and clutch shell 
(14). NOTE: Take care to prevent 
damage or loss of the 15 loose balls 
(12). 


Springs (4) should have a free 
length of 1-3/16 inches. 


When reassembling, vary the num- 
ber of 0.007 thick shims (18) until 
clearance between back side of engine 
sprocket and inner race of the ball 
bearing is 0.003-0.0012. Nut (9) should 
be torqued to 70 Ft.-Lbs. Readjust 
clutch as outlined previously. 


GEAR BOX. To disassemble the 
gear box it is first necessary to re- 
move the right half of the crankcase. 
Disassembly will be evident after ex- 
amining unit and reference to Fig. 
HD2-13. 


Ball bearings (7 & 9) should have 
a 0.0005 loose to 0.0005 tight fit in 
crankcase bores; 0.0001 loose to 0.0005 
tight fit on shaft. Drive gear (8) 
should have an 0.001-0.0025 loose fit 
on shaft. Main shaft should not have 
more than 0.022 end play. Counter- 
shaft (1) should have 0.0005-0.0015 
diametral clearance in bushings (30 
& 31). A reamer (Harley-Davidson 
part No. 95924-48) should be used to 
size bushings. Low gear (4) should 
have 0.0007-0.0022 clearance on shaft. 





Hodaka 90 and 100 


SERVICE 
PACIFIC BASIN TRADING CO. 
(PABATCO) 
Box 327 
Athena, Oregon 97813 
90 AND 100 CC MODELS 
Ace 100 Super Rat 
MODEL Ace 90 100 B (100 MX) 
Displacemoent-ce. sijserecwes so 6s oo sewers sees 3 90 98 98 
BGOrO-IME, arar ioia EAn 8s & AAAA 48 50 50 
StrokeMM. wesss sisesreysarcorsisre ne 0's ssosgiaass tetese 50 50 50 
Number of cylinders.......... ssrecacosesiscsss 1 1 1 
OINEI TAUG 6.5. 0:8. borinn EE aSa o paons discs Gis 1 to 20 1 to 20 1 to 16 
Plug gapinch i csisisvsiares eo 050 ap wrorrernwiere 0.024-0.027 0.024-0.027 0.016-0.020 
Point Gap-inch: ss wisssisisine sos so urena 0.012-0.015 0.012-0.015 0.012-0.015 
Tomon UMAT eemi ieS E AE S O Fixed Fixed Fixed 
Degree) BIDS comineis 68's 9 96 sietersrecererers sve sates 25 25 25 
Electrical system voltage ...... ...sceeeeeeeeeecs 6 6 
Battery terminal grounded..............4- Negative Negative rae 
Wire! sizefront® Korne #5546 eis METE E S a ie 2.50 X17 2.75x17* 3.00x19 
TOAT sarra 05.94 45 SHAT, bide eSB Se 2.75 X17 3.00x17* 3.25x18 
Tire pressure pSi-front......... cceeceeeeeeeeeeee 22 22 22 
TOOK GEELEN E PETEERE EES, EONAR 6 <¥ 4:58 25 25 24 
Rear chain free play-inch...... ...cssseeeeeeeeee 4 4 4 
Number of speeds........ cece sanoan E Ra 4 5 5 
Weight-lbs. (Approx.) ......605 sees eeeeeeeeeeeee 155 170 169 


*100 B models are equipped with a 2.75x19 front tire and a 3.00x18 rear tire. 





Fig. HK1—Exploded view of Mikuni carbu- 
retor used on Hodaka Ace 90. Make 
certain clip retainer (4) is installed. 


1. Throttle cable end 8. Starting valve 

2. Idle speed adjuster 9. Main jet 

3. Idle speed 10. Inlet valve 
adjuster rod 11, Idle mixture 

4, Retainer needle 

5. Clip 13. Needle jet 

6. Valve needle 14. Pilot jet 

T. Throttle slide 15. Starter jet 


MAINTENANCE 


SPARK PLUG. Recommended spark 
is NGK type B-7 for 90 cc and a B-8 
for 100 ce street versions. An NGK 
type B-10HN with an electrode gap 
of 0.018 inch is recommended for use 
in 100/MX engines. All others should 
have an electrode gap of 0.024-0.027 
inch. 


CARBURETOR. The carburetor 
used on street models is a Mikuni 
VM-20-SH3 as shown in Fig. HK1. 
Idle mixture screw (11) controls 
air flow and richens the idle mix- 
ture when turned in. Normal posi- 
tion of idle mixture screw is 11⁄4 
turns open. Screw (2) increases idle 
speed when turned counter-clockwise. 
Normal position of clip (5) is third 
groove from top of needle (6), on 
90 cc engines and fourth groove from 
top on 100 cc engines. Installation of 
clip in lower groove richens mixture 
in intermediate range. Standard main 
jet (9) size is 85 on 90 ce models and 
95 on 100 ce models. Distance from 
float to gasket surface of carburetor 
body should be % inch. 

A Mikuni 24 MM carburetor is used 
on 100/MX models. Refer to Fig. HK2 





Fig. HK2—Exploded view of 24 MM car- 
buretor used in the 100/MX "Super Rat" 
engine. 


. Throttle cable 9. Idle air screw 


adjuster 10. Throttle adjusting 
2. Mixing chamber screw 
cap 11. Float valve 
3. Throttle return 12, Pilot jet 
spring 13. Needle jet retainer 
4. Cable seat 14, Float 
5. Jet needle clip 15. Main jet 
6. Jet needle 16. Main jet holder 
7. Throttle slide 17. Float chamber 
8. Needle jet 18. Starter plunger 


for exploded view. Standard main jet 
(15) is #220. Clip (5) in third groove 
from top of needle (6) and air screw 
(9) should be 1% turns out from a 
lightly seated position initially. Dis- 
tance from float to gasket surface of 
carburetor body should be 1-inch 
with valve (11) closed. 


IGNITION AND ELECTRICAL, A 
flywheel type magneto is used and 
coils for ignition and lighting are con- 
tained under the flywheel. Ignition 
point gap should be 0.012-0.015 in. 
Ignition timing should occur at 25 de- 
grees BTDC and can be corrected a 
small amount by changing the point 
gap within the allowed limits. When 
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Hodaka 90 and 100 


Fig. HK3 — When mark on flywheel Is 
aligned with first mark (FM) on crank- 
case, crankshaft is at 25 degrees BTDC. 
Top center mark is shown at TC, 


mark on flywheel is aligned with 
first mark on crankcase as shown in 
Fig. HK3, crankshaft is 25 degrees 
BTDC. Second mark on crankcase is 
top center. Flywheel nut should be 
torqued to 132-167 inch pounds. 


LUBRICATION. Engine is lubri- 
cated by mixing SAE 30 two stroke 
motor oil with the fuel. Normal ra- 





Fig. HK5 — Clutch lever should have 1⁄4 
inch free play as measured at B. 





Fig. HK7—Exploded view 
of front suspension system 
used on early models. 


. Drain plug 
. Inner tube 
. Snap ring 
O ring 
Bushing 
Nut 

Seal 

. Spring seat 
. Spring seat 
. Seal 

. Top plate 

. Filler screws 


n 
T 


tio for street use is 1:20 and a ratio 
of 1:16 is recommended for competi- 
tion. The gear box and clutch is 
lubricated by 1% pints SAE 30 motor 
oil. Gear box oil should be maintained 
at top mark on filler plug dipstick. 


CLUTCH. The clutch, located on 
right side of engine, is of the multiple 
disc, wet type. The hand lever should 
have approximately 14-inch free play 
as shown at B—Fig. HK5, Adjustment 
is accomplished at both ends of clutch 
cable. Further clutch adjustment is 
accomplished by adding or subtract- 
ing washers (16-Fig. HK6). 

Refer to Fig. HK6 for exploded 
view of clutch assembly. Clutch fric- 
tion discs (8) should be renewed if 
less than 0.067 in. (1.7 MM) thick. 
Clutch springs (12) should have a free 
length of 0.79 in. (20 MM) and inner 







1. Thrust washer 11. Pressure plate 
2. Bushing 12, Outer springs 
3. Crankshaft gear (6 used) 
4, Screws (6 used) 13. Inner springs 
5. Clutch hub (6 used) 
6. Cover plate 14, Cover 
7. Drum 15, Lock washer 
8. Friction discs 16. Adjusting shims 
(3 used) 17. Release bearing 
9. Drive plates 18. Release plug 
(2 used) 19. Seal 
10. Thrust washer 20. Clutch lever 


Fig. HK6—Exploded view of clutch and cover assembly used on early models. Later 
models are similar, with the addition of one screw (4) and one more set of springs 
(12 & 13). Diameter is also increased on later clutch. 


MOTORCYCLE 





springs (13) a free length of 0.67 in. 
(17 MM). Clutch retaining nut is left 
hand thread and should be torqued 
to 180 inch pounds. 


SUSPENSION. Exploded view of 
early front suspension is shown in Fig. 


~“ Oo SS o 





Fig. HK7A—Exploded view of front sus- 
pension system used on 100/MX versions. 
Late 100 ce units are similar. 


1, Fork top bolt T. Slider 

2. Fork inner spring 8. Inner fork tube 
3. Dust cover 9. Outer fork tube 
4, Oil seal 10. Oil drain plug 
5. Outer tube nut 11. Axle pinch bolt 
6. “O” ring 12. Steering stem 


13. Fork crown 


SERVICE 





S 


Fig. HK8—Crankshaft eccentricity is meas- 
ured at points (P), Crankshaft should be 
supported at points (S). 


HK7. Each suspension unit contains 
4.5 ounces (135cc) of oil. Units on 
later models (Fig. HK7A) contain 
150cc of oil each. Oil used should 
be 30% SAE 30 and 70% SAE 70 oil. 
Rear suspension units are not repair- 
able. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after the 





1. Oil seal 34. Second and 
8. Spacer third gears 
(right side) 35. Fourth gear 
9. Fourth gear 36. Fifth gear 
10. Third gear 37. Snap ring 
11. Second gear 38. O ring seal 
12. First gear 
13. Shift balls 
(20 used) 18 


14, Output shaft 
15. Spacer (left side) 
16. O ring 
17, Collar 05; 
18. Shift rod VE 
19. Spring 
(left side) 
20. Washers 
21. Shift ball receiver 1 


22. Collar $ 3 
23. Snap ring \ A (7 
32. Fifth gear | yy) O 
33. Cluster shaft \ i 

and first gear 
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Fig. HK11—Exploded view of five speed close ratio transmission gears. On wide ratio 
transmission, first and second gears are part of cluster shaft (33) and other three gears 
are pressed on and not splined. 


exhaust pipe, carburetor, cylinder 
head and cylinder are removed. 


Piston skirt to cylinder 


clearance .......... 0.003-0.004 inch 
(0.07-0.1 MM) 
PIG orraa ees Goes es 0.006 inch 
(0.15 MM) 

Ring end gap— 
TOD saarissa tsarin 0.006-0.014 inch 
(0.15-0.36 MM) 
SECONDA. os execute daak 0.004-0.012 inch 
(0.1-0.3 MM) 


Ring side clearance .0.0008-0.0024 inch 
(0.02-0.06 MM) 





Fig. HK10—Exploded view of the crankcase and four speed transmission assembly. Refer 
to Fig. HK11 for five speed transmission. 


8. Spacer 
1. Seals 9. Fourth gear 
2. Ball bearings 10. Third gear 
3. Bushing 11. Second gear 
4. Snap rings 12. First gear 
5. Transmission input 13. Shift balls (16 used) 
gear 14. Output shaft 
6. Kickstarter lever 15. Spacer 
T. Return spring 16. O ring seal 


17. Collar 24. 
18. Shift rod 25. 


Shim washer 
Starter gear 


19. Long spring 26. Starter rollers (5 used) 
19S. Short spring 27. Starter shaft 

20. Washers 28. Roller retainer 

21. Shift ball receiver 29. Retainer brake 


22. Collar 30. 
23. Snap ring 31, 


Shim washer 
Input cluster gear 


Maximum cylinder taper or 
out of round ............ 0.004 inch 
(0.1 MM) 

Pistons are available in standard 
and four oversizes. Pistons should be 
installed with arrow on dome toward 
front (exhaust side) of engine. Torque 
head retaining nuts to 88-105 inch 
pounds. 

Piston pin is full floating type and 
is retained in piston with snap rings. 
Piston pin bushing in upper end of 
connecting rod should have oil slot 
open. Bushing should be renewed if 
there is evidence of turning in rod. 
Later 100cc models are equipped with 
needle bearing in small end of rod. 
Bearing should be renewed if wear is 
evident. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must be 
separated to remove the crankshaft. 
Connecting rod, crankpin and roller 
bearings are removed by pressing 
crankshaft apart. Crankshaft should 
be disassembled ONLY if required 
tools are available to correctly check 
and align the reassembled crankshaft. 
Maximum eccentricity allowed when 
checked at points (P—Fig. HK8) is 
0.0008 in. (0.02 MM). Crankshaft 
should be supported at points (S) lo- 
cated 0.256 in (6.5 MM) from faces 
of crankshaft counterweights. Con- 
necting rod should have 0.002-0.004 
in. (0.05-0.10 MM) side play on crank- 
pin, Crankshaft counterweights should 
be 1.5621-1.5700 in. (39.8-40.0 MM) 
between outside faces. 


CRANKCASE AND GEAR BOX. To 
disassemble the crankcase and gear 
box, the engine must first be removed. 
Remove the cylinder head, cylinder, 
piston, flywheel, magneto, clutch 
cover and clutch. Remove screws that 
hold crankcase halves together and 
carefully separate the halves. Dowel 
pins are installed between the halves. 
Be careful not to damage sealing sur- 
faces of crankcase. Four speed trans- 
mission parts are shown in Fig. HK10. 


59 


Hodaka 90 and 100 


Wide and close ratio, five speed 
gear sets are available as shown in 
Fig. HK 11. On close ratic gears, first 
gear is part of cluster shaft (33) and 
other gears are splined to shaft. On 
wide ratio gears, first and second 
gears are part of cluster shaft and 
other gears are a tight press fit on 
shaft. On all models, shoulder on clus- 
ter gears (34, 35 & 36) should be to- 
ward right (primary drive) side. The 
output shaft (14), gears (9, 10, 11, 12 
& 32), shift spool (18 through 23) 
and shift balls (13) are similar to four 
speed transmission with the addition 
of four shift balls and fifth speed 
gear. When assembling, shoulders on 
gears (9, 10, 11, 12 & 32) should be 
toward left (sprocket) end of shaft 
(14). 


On all (four & five speed) trans- 
missions, spring (19—Fig. HK 10 and 
HK 11) is left hand wound and spring 
(19S) is right hand wound. Transmis- 
sion output shaft (14) should have 
0.010 inch end play. The kick starter 






Fig. HK12 — Kickstarter rollers may be 
held in place with grease to aid installation 
of gear (25—Fig. HK10). 


Fig. HKT-1—"L" shaped piston ring used 

in Super Rat. Ring is designed to provide 

maximum compression sealing and minimum 
friction, 
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Fig. HKT-2—Diagram of cylinder ports of Hodaka engine. Refer to text for various 
modifications that are recommended. 
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Fig. HKT-3—An expansion chamber is necessary to extract maximum performance from 
a two cycle engine. Various configurations are ovtlined in the text. 


shaft (27—Fig. HK 10) should have 
0.002-0.004 inch end play. The shift 
shaft in the left side cover should have 
0.008-0.012 inch end play. 


SPEED TUNING 


The 100/MX (Super Rat) is the competition 
version of the 100 B. Many design features 
of 100/MX may be incorporated in a stock 
100cc engine. Higher compression head, 
larger carburetor, expansion chamber and 
other performance parts are available 
through the manufacturer and distributors. 
Any modifications will void manufacturers 
warranty. 

SPARK PLUG. NGK racing type 
plugs are recommended. A normal 
heat range for a competition prepared 
Hodaka is a type B-10HN. 


CARBURETOR. The 24 MM unit 
used on 100/MX models may be used 
to improve performance on standard 
100 cc versions and a 22 MM carbure- 
tor is available for use on 90 cc 
models. A 22 MM carburetor used on 
a 100 cc engine will provide better 
low RPM response but lack high speed 
power. 

For very high speed use (road rac- 
ing) an Amal GP-2 (1 inch bore) 
has proven a worthwhile modification. 
The following jet sizes are recom- 
mended: 


Main jet ois csicc disown caine ce #300-370 
Needle Jet . ia2.csccanint ahs oe. aa #107 
Throttle Sl]: ns isspiss ar somas 5% 
SR OE a DERE #30 
Bel Sie acer hess ioe gia ees See ate #125 


Jet needle clip should be in second 

groove from top of needle. 
Recommended carburetor for flat 

track or “TT” racing is an Amal Mon- 


obloc with a 1,3; inch venturi. The 
following jet sizes are recommended: 


Main: JEG) seduces arene fret aye #300-400 
Throttle slide s.ccinswaswmes cave 4% 
SEU NCO Ga mure e i E E aE D 
Clip POSITION: ssoceesocsos 2nd groove 
Needle Jeb raros cscs ss waxes #109 
Pilot jet creme dae ea eal owas vee #20 


An adapter is available from Hodaka 
to mount Amal carburetors. 


IGNITION. Ignition should occur 
when piston is 0.114 inch BTDC (25 
degrees BTDC). Point gap should be 
at 0.012 inch. Engines prepared for 
road racing with the special high 
speed point cam and total loss battery 
ignition should have point gap set at 
0.010 inch. 


LUBRICATION. A 16:1 fuel to oil 
mixture should be used in competi- 
tion. Oil used should be type intended 
for use in two cycle air cooled en- 
gines only. 


CYLINDER, PISTON AND HEAD. 
A 12:1 high compression head is 
available. 

Piston used in competition versiun 
has only one “L” shaped ring (See 
Fig. HKT 1). If engine is intended for 
road racing, cut 0.040 inch from skirt 
on intake side of piston. 

Cylinder porting and expansion 
chamber specifications will determine 
the power characteristics of the engine 
more than anything else. 

If the engine is to be used in flat 
track, “TT” or road racing, the follow- 
ing port and chamber specifications 
should be used. Hodaka has recom- 
mended these specifications for maxi- 
mum RPM gain. All dimensions are 
in inches. 


SERVICE 

High Speed Tune Cylinder (Refer 
to Fig. HKT 2) 

A. 2.969 F. 0.937 

B. 1.406 G. 0.062 

C. Stock H. 1.062 

D. 2.969 I. 1.156 

E. 1.469 J. Stock 


High Speed Tune Expansion Cham- 
ber (Refer to Fig. HKT 3) 


If engine is to be used for Moto- 
Cross or rough scrambles, the follow- 
ing porting and chamber specifica- 
tions will yield more torque and less 
RPM. 


High Torque Cylinder (Refer to Fig. 


HTK 2) F. Stock 
A. 2.9 G. 0.059 
B. 1.42 H. 1.18 
C. 2.2 I. 1.14 
D. Stock J. 2.0 
E. 1.52 


Kawasaki J1, DI and C2 


High Torque Expansion chamber 
(Refer to Fig. HKT 3) 


A. 1.16 G. 0.87 

B. 1.18 H. 9.85 

C. 6.89 I. 7.87 

D. 1.28 J. 0.87 

E. 14.5 K. 15 degrees 
F. 3.4 L. 8 degrees 


CRANKSHAFT AND CONNECTING 
ROD. Crankshaft eccentricity should 
be kept to a minimum. Connecting rod 
should be bladed and polished and 
side clearance set at 0.010 inch if 
engine is to be used for road racing. 


TRANSMISSION. Wide and close 
ratio gear sets are available as well 
as straight cut primary gears. 





KAWASAKI 


AMERICAN KAWASAKI MOTORCYCLE CORP. 


1062 McGaw Ave. 
Santa Ana, Calif. 92705 


J1, D1 AND C2 MODELS 


A. 1.16 

B. 1.18 F. 3.375 

C. 9.0 G. 2.406 

D. 1.375 H. 8.531 

E. 15.9375 I. 4.0 

J. 1.062 

MODEL Jl, JIT &JITR 
Displacement-cc .........+. 81.5 
Bore-MM .......seeecceeees 47 
Stroke-MM  .........eeeeees 47 
Number of cylinders ....... l 
Oil-fuel ratio .............. 1 to 20 
Plug gap-inch ...........65 0.024-0.028 
Point gap-inch ............ 0.012-0.016 
Ignition timing-Advance .... Fixed 

Degrees BTDC .......... 19 
Electrical system voltage .. 6 
Tire size-front ............. 2.50x17 

OG EEEE TAAT *2.50x17 
Tire pressure-front ......... 22 

ROG esd svarcnsicsieaiesciae 28 


Rear chain free play-inch .. % 
Number of speeds ......... 4 
Weight-Lbs. (Approx.) ...... **168 
*JITR and JITRL rear tire sixe is 2.75x17 


**J1TR and JITRL is 176 pounds 
***C2TR is 185 pounds 


MAINTENANCE 


SPARK PLUG. Recommended 
spark plug electrode gap is 0.6MM 
(0.024 inch). Refer to the following 
for recommended spark plug: 


MODEL CHAMPION NGK 
J1, JIT, 

JIL & JITL L-7 B-7H 
JITR & JITRL L-5 B-7HZ 
D1 L-7 B-7H 
C2SS & C2TR L-5 B-7HZ 


JIL, JITL & JITRL D1 C2ss & C2TR 
81.5 99 115 

47 52 53 

47 47 52.5 

1 1 1 

Oil injection Oil injection Oil injection 
0.024-0.028 0.024 0.024 
0.012-0.016 0.012-0.016 0.012-0.016 
Fixed Fixed Fixed 

19 19 19 

6 6 6 

2.50x17 2.50x17 2.50x18 
*2.50x17 2.50x17 2.75x18 

22 22 22 

28 28 28 

% % 1 

4 4 4 

**168 174 ***179 


C4.s.BURETOR. A Mikuni VM17SC 
carburetor is used on J1 and D1 mod- 
els, VM18SC is used on C2 models. 
Fig. K1-1 shows idle speed (2) and 
idle mixture (11) adjustment points. 
Normal setting is 1% turns open. Clip 
(5) should be installed in third groove 
from top of needle (6). Float level 
(H—Fig. K1-2) should be 18MM (#- 
34 inch) and is adjusted by bending 
tang (17) on float. Refer to Fig. K1-1 
and the following for recommended 
jet sizes. 





carburetor typical of type used. 


1. Throttle cable 7. Throttle slide 
adjuster 8. Starting valve 
2, Idle speed 9. Main jet 
adjuster 10. Fuel inlet valve 

3. Idle speed rod 11, Idle mixture 

4. Spring seat needle 

5. Clip 13. Needle jet 

6. Valve needle 14. Pilot jet 

15. Starter jet 

Ji 
Main. Jet: (O) ocrirreriaeseitoinni 110 
Needle jet (13) ..........eeeee- E-2 
Pilot jet (CLA) eaer ne ea E ire 20 
D1 
Main jet O) ceirneemmanreaasani as 150 
Needle jet (13) ................ E-2 
Pilot Jet LS) s ias osa maama Meras 15 
C2 
Main Jet (9): seimisci dernan mera 170 
Needle jet (13) ................ E-6 
Pilot jeti (18) soss dave serseres cies 17.5 


Kawasaki J1, D1 and C2 
17 16 





Fig. K1-2—Float level (H) is adjusted by 
bending tang (17). 


IGNITION AND ELECTRICAL. A 
flywheel type magneto is used with 
low tension ignition coil and lighting 
coil contained under the flywheel. 

Ignition timing is adjusted by 
changing the breaker point gap. Ig- 
nition timing marks are provided in 
two places. Mark (G—Fig. K1-3) can 
be used, without removing the engine 
left side cover, by aligning mark (G) 
with edge of coil core (H). With the 
engine left side cover removed, timing 
marks (B & C) should be aligned. 

Ignition should occur (breaker 
points just open) at 19° BTDC for 
all models. If timing marks are not 
clearly visible, piston can be set at 
0.062 inch BTDC on J1 and D1 mod- 
els or 0.070 inch BTDC on C2 models. 

To set the ignition timing, align 
timing marks and set the breaker 
point gap so that points just begin to 
open. Breaker point maximum gap 
should be within limits of 0.012-0.016 
inch after timing is set. Magneto stator 
plate is not movable. 

Ignition high tension coil is located 
inside of frame under the fuel tank. 

LUBRICATION. On early 81.5cc 
models (J1, JIT & J1ITR), the engine 
is lubricated by mixing SAE 30 two 
stroke oil with the fuel. Normal oil 
to gasoline ratio is 1:20. Later models 
(JIL, JITL, JITRL, D1, C2SS & 


g imin 
edge of ignit 








Fig. K1-4—Drawing of “SUPERLUBE" oil 
injection. Refer to text for adjusting. 


1. Screw 

2. Control arm 

3&4. Mounting 
screws 


A. Inlet line 

B. Outlet line check 
valve 

C. Cable adjuster 


C2TR) are equipped with an auto- 
matic oil injection (“Superlube”) sys- 
tem. On models with “Superlube” oil 
injection, refer to the following OIL 
INJECTION section. 

The gear box and clutch is lubri- 
cated by 1.2 pints SAE 30 motor oil. 
Gear box oil should be maintained be- 
tween the two marks on filler plug 
dipstick when the filler plug is 
screwed in, Oil should be changed af- 
ter the first 300 miles and every 1800 
miles thereafter. 

“SUPERLUBE” OIL INJECTION. 
The oil injection system automatically 
meters and pumps oil from a separate 
tank to the rotary valve cover plate. 
The oil tank should be filled with two 
stroke motor oil and should never be 
allowed to run dry. 

If the system is drained or the pump 
unit is renewed, air should be bled 
from the system before engine is 








can 





( e aligned with 
for adjusting with left side cover installed. 
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Fig. K1-6—Clutch hand lever free play is 
measured at A. 


started. Allow oil to flow from inlet 
line (A—Fig. K1-4) before attaching 
to pump inlet connection. Disconnect 
outlet oil line (B) at the check valve 
on rotary valve cover, then operate 
kick starter with key turned off and 
throttle open until the outlet line is 
full of oil. Reconnect oil line to check 
valve. 

To adjust the pump control cable, 
turn the throttle grip to idle position 
and check to make certain that throt- 
tle cable does not have any free play. 
Throttle cable free play should be re- 
moved by turning cable adjuster (1— 
Fig. K1-1) but make certain that 
throttle is not partially open. Turn 
the pump cable adjuster (C—Fig. 
K1-4) until clearance between screw 
(1) and control arm (2) is 0.35MM 
(0.014 inch). After cable adjusters are 
correctly set, tighten lock nuts. 

To remove the oil pump, it is nec- 
essary to remove the carburetor, kick 
starter pedal and the clutch (engine 
right side) cover. The pump can be 
removed after removing the drive 
gear (inside the clutch cover) and the 
two mounting screws (3 & 4—Fig. 
K1-4), 

CLUTCH CONTROLS. The clutch 
is located on right end of transmission 
input shaft. The hand lever should 
have 2-3 MM (0.08-0.12 in.) free play 
as measured at (A—Fig. K1-6). Ad- 









Fig. K1-7 — Clutch cable is adjusted as 
shown. Make certain lock nut is tightened 
after adjustment is complete. 
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justment is accomplished by first loos- 
ening the cable adjuster lock nut (Fig. 
K1-7), then removing right (carbure- 
tor) cover. Turn adjusting screw in, 
as shown in Fig. K1-8, until slight re- 
sistance is felt. DO NOT FORCE. Back 
screw out %4-turn and tighten lock 
nut. Adjust cable (Fig. K1-7) until 
hand lever has 2-3 MM (0.08-0.12 in.) 
free play as shown in Fig. K1-6. 


SUSPENSION. On J1 and D1 mod- 
els, each front suspension unit con- 
tains 135cc of oil. Oil used should be 
60% SAE 30 and 40% SAE 60. 

On C2 models, each front suspen- 
sion unit contains 175cc of oil. Oil 
used should be 80% SAE 30 and 20% 
SAE 60. 

On all models, front suspension is 
drained at screw (1—Fig. K1-9) and 
filled at screw (2). 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking, bent or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving the exhaust pipe, cylinder 
head and cylinder. Refer to the fol- 
lowing specifications. 


J1 
Ring end gap .......... 0.15-0.40 MM 
0.006-0.016 in. 
wear limit .......... 0.7 MM 
0.028 in. 
Piston pin diameter .13.994-14.0 MM 
0.551 in. 
wear limit ........ 13.95 MM 
0.549 in. 


Standard cylinder bore 
diameter .......... 47.0-47.016 MM 
1.850-1.851 in. 

Piston skirt to cylinder 


Clearance .......... 0.004-0.040MM 
0.00016-0.0016 in. 
wear limit .......... 0.2 MM 


0.008 in. 





Fig. K1-8—When adjusting clutch, loosen 
adjuster screw "4-turn from point of re- 
sistance. 
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Fig. K1-9—Exploded view of typical front 
suspension unit. 





COED 6 6 CD 


1. Drain plug 8. Dust shield 
2, Filler screw 9. Oil seal washer 
3. Seal 10. Oil seal 
4. Seal 11. Bushing 
5. Dust cover 12. “O” ring 
6. Spring 13. Tube nut 
T. Spring seat 14. Inner tube 
15. Outer tube 
D1 
Ring end gap .......... 0.15-0.030MM 
0.006-0.012 in. 
wear limit ........... 0.7MM 
0.028 in. 
Piston pin diameter ..13.994-14.00MM 
0.551 in. 
wear limit ......... 13.95MM 
0.549 in. 


Standard cylinder bore 
GIAMETER 4 gee. ryse savers 5§2.0-52.016MM 
2.047-2.048 in. 

Piston skirt to cylinder 


clearance ........... 0.004-0.040MM 
0.00016-0.0016 in. 
wear mit erresseoss 0.2MM 
0.008 in. 
C2 

Ring end gap .......... 0.15-0.30MM 
0.006-0.012 in. 
wear limit .......... 0.7MM 
0.028 in. 
Piston pin diameter ..14.994-15.0MM 
0.590 in. 
wear limit ........ 14.95MM 
0.589 in 

Standard cylinder bore 
diameter ............ 53.0-53.02MM 


2.087-2.086 in. 
Piston skirt to cylinder 


clearance ........... 0.004-0.040MM 
0.00016-0.0016 in. 

wear limit .......... 0.15MM 

0.006 in. 


Piston skirt clearance should be 
measured at right angles to piston pin. 





4. Pressure plate 
1. Clutch thrust 5. Studs (6 used) 
washer 6. Hub 
2. Bushing 7. Friction discs 
3. Clutch drum (4 used) 


Kawasaki J1, DI and C2 


a5 
A A 
a r a. Housing 


lutch Friction Plate 


Fig. K1-13—Gap between clutch housing 
(3—Fig. K1-12) and friction plates (7) 
should be (0.0016-0.012 in.). 


Chrome plated piston ring should be 
installed in top groove. Rings should 
be installed with manufacturers’ 
marks toward top of piston. Piston 
must be installed with arrow on top 
aimed toward exhaust (front) port. 
Piston should be heated to approxi- 
mately 250 degrees F before piston 
pin is installed. Cylinder and head 
retaining nuts should be tightened to 
70-86 inch pounds torque. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crankshaft. 
The crankshaft, connecting rod, crank- 
pin and crankpin bearing are avail- 
able only as a unit. Connecting rod 
side play should be 0.25-0.30 MM 
(0.010-0.012 in.). Vertical movement 
of connecting rod should be less than 
0.2 MM (0.008 in.). 


CLUTCH. The multiple disc, wet 
type clutch is mounted on the right 
end of the transmission input shaft. 
Clutch springs (11—Fig. K1-12) 
have 24.8 MM (0.976 in.) free length 
and should be renewed if less than 
23MM (0.906 in.) on J1 and D1 mod- 
els, On C2 models, clutch spring free 
length should be 21.6MM (0.850 in.) 
and should be renewed if less than 
20MM (0.787 in.) On all models, fric- 
tion discs (7) should be 3.7MM (0.146 
in.) thick and should be renewed if 
less than 3.35 MM (0.132 in.). Gap be- 
tween drum and lugs on friction discs 
(Fig. K1-13) should be 0.04-0.30 MM 
(0.0016-0.012 in.). Renew clutch drum 
(3—Fig. K1-12) and/or friction discs 
(7) if clearance is excessive or drum 
is grooved. Shock dampers (9) should 
not be hard or worn. 


CRANKCASE AND GEAR BOX. 
The rotary valve, located on right end 
of crankshaft, can be removed after 
removing carburetor, clutch, crank- 


/ Fig. K1-12 — Exploded 
jeije @ view of clutch assembly. 


8. Steel plates (3 used) 12. Spring plate 

9. Shock dampers (6 13. Screws (6 used) 
used) 14, Release pusher 

10. Washers (6 used) 15. Outer plate 
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1. Plate 4. Guide pins 
2, Pins (5 used) (2 used) 
3. Gear change drum 5. Shift fork 
(cam) (ist & 2nd) 
6. Shift fork 
(8rd & 4th) 


. Neutral switch 


contact 


. Neutral indicator 


switch 


. Input shaft and 


low pinion 


. Third speed pinion 
. Washer 

. Snap ring 

. Second speed 


pinion (sliding) 


4. Fourth speed 


pinion 


. First speed gear 
. Third speed gear 


(sliding) 


7. Snap ring 
. Washer 
. Second speed gear 


oR 
0 
15 6 #7 8 19 


9 
Dè cae =n @ 06 
aS lat alsa 


(OF 0® 
Y 20. Output shaft and 


fourth gear 
22 21. Spacer 
22, Output sprocket 


Fig. K1-15—Exploded view of transmission assembly. 


shaft gear and valve cover plate. Care 
should be taken to prevent valve from 
absorbing water or becoming too dry. 
After washing valve in solvent, be 
sure to wipe with oil to prevent com- 
plete drying out. Thickness of new 
rotary valve is 3.0-3.35MM (0.118- 





Fig. K1-16—Kick starter assembly should 
be installed as shown in the cross sectional 


drawing. 
1, Stop 6. Spring 
2. Starter gear T. Pawl 
3. Return spring 8. Starter shaft 
4. Spring guide 9. Kick starter pedal 
5, Pin 








Fig. K1-17—Exploded view of gear shift 
linkage. Lever (19) turns selector drum 
(3—Fig. K1-15) by catching pins (2). 


10. Gear change pedal 17. Spring pin 


11. Snap ring 18. Change lever 

12. Washer spring 

13. Pedal shaft 19. Change lever 

14. Positioning plate 20. Snap ring 

15. Drum stop lever 21. Drum lever 

16. Pedal return spring 
spring 


0.132 in.) and valve should be re- 
newed if less than 2.8MM (0.112 in.) 
thick. Rotary valve cover should be 
renewed if scratched or depth of valve 
bore is more than 3.7MM (0.146 inch). 


Refer to Figs. K1-15, K1-16 and K1- 
17. Output shaft low gear (15—Fig. 
K1-15) should be installed with 
grooved side facing toward third gear 
(16). Mating surfaces of crankcase 
halves should be coated with non- 
hardening type sealer. 


Fig. K1-18—View of gear 
shift linkage installed. 


Fig. K1-19 — Exploded 

view of two speed gear 

box used on late C2TR 
models, 


. Filler plug 

. Selector lever 
. Steel balls 

. Drive sprocket 


we COlo 


MOTORCYCLE 


Late C2TR models were equipped 
with a two speed transmission 
mounted on the output shaft of main 
transmission. Trail gear box may be 
removed after placing the selector 
lever in “L” position and removing 
four screws that secure cover. Pull on 
cover and strike lightly with a soft 
faced hammer. Oil will drain from 
case as cover is removed. Take care 
not to lose the eight steel balls that 
will fall from case as cover is re- 
moved. Refer to Fig. K1-19 for ar- 
rangement of gears. Steel balls (3) 
may be held in position with grease 
on reassembly. Unit should be filled 
to level of filler plug with same oil 
as main transmission. 


SPEED TUNING 


Kawasaki has provided the following sug- 
gestions for improving the performance of 
the models indicated. Any modification will 
void manufacturer’s warranty. 


J1 Models 


A cylinder, head, piston and other 
related parts from a D-1 may be in- 
stalled on a J-1 model to increase 
displacement to 100 cc. Carburetor 
must be rejetted to match D-1 specifi- 
cations. Make certain that ignition is 
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Fig. KT1-1—Refer to text 
for dimensions of expan- 
sion chamber best suited 
to performance desired. 


set at 19 degrees BTDC as some J-1 
models were timed to fire 25 degrees 
BTDC. 

An expansion chamber may be con- 
structed from the following specifica- 
tions: (See Fig. KT1-1) All dimen- 
sions are in inches. 


Scrambler Road Race 
A. 1.259 1.259 
B. 9.85 3.93 
C. 11.8 14.96 
D. 6.29 3.93 
E. 9.44 10.62 
F. 7.87 5.70 
G. 0.75 0.90 
H. 3.25 3.25 

C2 Models 


An engine with the following modi- 
fications should have a cooler spark 


oe a 
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plug (an NGK type B-8HN is recom- 
mended) and #160-#170 main jet 
installed. 

Remove the rotary valve cover and 
polish the fuel air passage. Cut the 
rotary valve to open 10 degrees sooner 
and close 5 degrees later than stand- 
ard. (See Fig. KT1-2) 

Cylinder head should be milled 2.5 
MM (0.1 in.). Be sure to reshape 
taper at edge of combustion chamber. 

Top of exhaust port should be raised 
until it is 1.23 inches from top of 
cylinder. Do not square top of exhaust 
port, it should be rounded to prevent 
ring snagging. 

An expansion chamber may be con- 
structed from the following specifica- 
tions: (See Fig. KT1-1) All dimen- 
sions in inches. 
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Kawasaki F1, F2, F3 and F4 


Fig. KT1-2—Rotary valve may be modified 
to alter performance. Refer to text for 
exact dimensions. 


A. 1.259 E. 10 
B. 8-12* F. 6 
C. 15.25 G.1 
D. 4 H. 3.25 


*A 12 inch pipe will provide maxi- 
mum torque and an 8 inch pipe will 
provide maximum RPM. Kawasaki 
recommends a 10%4-11 inch pipe for 
TT or Scrambles. 





F1, F2, F3 AND F4 MODELS 


MODEL 


Displacement-cC ....ssesessessssosooscoeo 
Bore-MM  wcccccccccccinweciccieeecceeebeeene 
Stroko MM  ...s.ccccvcccvcccces ae Sielore Wieceee 
Number of cylinders ........sseeeeeesees R 
Oil-fuel ratio ......... ae 
Plug gap-inch ...... 
Point gap-inch ......eccseeeeeeeees ates 
Ignition timing-Advance .........seeeeeeee 

Degrees BIDC 6 i sisisisissiesiaiee oe s's sisiasinew 
Electrical system voltage .......csecseeee 
Battery terminal grounded ..............0. 
Tire size-front ........ceeccecceeecececeeee 

ROUE voa kera sss « cinjsne-msrerermiele'a’ as EEVA 


er 


seses 





Rodr sssseissco NNE ETNO 
Rear chain free play-inch 
Number of speeds ........eceeeeees Siete 
Weight-lbs. (approx.) .....sscecececcccees 





Fl, F2, 

FITR F2TR 

169 169 

62 62 

56 56 

1 1 

1 to 20 

0.024-0.028 0.024-0.028 
0.012-0.016 0.012-0.016 
Fixed Fixed 

20 20 

12 12 
Negative Negative 
*2.50x18 *2.50x18 
*2.75x18 *2.75x18 
22 22 

28 28 

% A 

4 4 

252** 253** 


F3 F4 
169 238 
62 70 
56 62 
1 1 
Oil Injection 
0.024-0.028 0.024-0.028 
0.012-0.016 0.012-0.016 
Fixed Fixed 
23 23 
12 12 
Negative Negative 
3.00x19 3.25x19 
3.50x18 4.00x18 
22 24 
28 30 
A A 
4 4 
260 264 


*On FITR and F2TR, front tire size is 2.75x18 and rear is 3.00x18 


**Weight is 264 on FITR and 273 on F2TR 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug electrode gap is 0.024-0.028 inch. 
Recommended spark plug for normal 
use in F1 and F2 models is NGK type 
B-7HZ or Champion L-5. Plug for 
normal use is NGK type B-8HC or 


Champion L-81 in F3 models. In F4 
models, NGK type B-9HC or Cham- 
pion L-78 is recommended. 


CARBURETOR. A Mikuni carbure- 
tor is used on all models. A flange 
mounted carburetor is attached to 
rear of cylinder on piston ported F1 


models. A sleeve mounted carburetor 
is clamped to the rotary valve cover 
on right side of other models. 

On F1 models, the idle mixture 
needle (11—Fig. K2-1) should be ap- 
proximately %4-turn open and clip 
(5) should be in the fourth groove 
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from top of needle (6). Idle speed is 
adjusted at screw (2). 
On F2 and F3 models, initial setting 
for idle mixture needle (11—Fig. 
' K2-2) is 134 turns open. Initial setting 
is 1% turns open on F4 models. Clip 
(5) should be in second groove from 
top of needle (6) on F2 models and 
in third groove from top on F3 and 
F4 models. 
On all models, refer to the follow- 
ing standard specifications: 





Fig. K2-1 — Exploded view of VM24SH 
flange mounted carburetor used on Fl mod- 


els. 

2, Idle speed 9. Main jet 

adjuster 10. Fuel inlet valve 
4, Retainer 11. Idle mixture (pilot 
5. Clip air) needle 
6. Valve needle 12. Float 
7. Throttle slide 13. Needle jet 
8. Starting valve 


anala @ G 





Fig. K2-2 — Exploded view of VM22SC 

sleeve mounted carburetor used on F2 

models. Idle speed rod (3) is attached to 

idle speed adjuster (2) and stops the 

throttle slide (7). Carburetors used on F3 

and F4 models are similar. Refer to Fig. 
K2-1 for legend. 
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F1 

Maim Jet: (9) eese sena t e shore #130 
Needle jet (13) ................ 0-0 
Valve needle (6) .............. 4D3 


Float level (Fig. K2-3) 0.87-0.94 inch 
F2 


Main: jet (9). ses csssucsdcan sees #230 
Needle jet (13) ................ N-8 
Valve needle (6) .............. 4J13 


Float level 
F3 


Main: jet (9) «.sccssiccasea sang #190 
Needle jet (13) ................ N-6 
Valve needle (6) .............. 4J13 


Float level 
F4 


Main Jet CO)! urrar esorare #150 
Needle jet (13) ................ 0-2 
Valve needle (6) ............. 5DP7 


Float level 

Turning the idle mixture needle 
(11—Fig. K2-1 or K2-2) out leans the 
fuel mixture. 





Fig. K2-3—Float level (H) is adjusted by 
bending tang (17). 
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MOTORCYCLE 


IGNITION AND ELECTRICAL (F1, 
F2 AND F3 MODELS). The combined 
starter-generator is mounted on the 
left end of the crankshaft. The 
brushes should be renewed if less 
than 0.55 inch (14MM). Brush springs 
tension should be at least 300 grams 
(0.69 -lbs.). Generator shunt coil re- 
sistance should be 6.30 ohms at 68° 
F. when checked at terminals (F&D— 
Fig. K2-5). Resistance between termi- 
nals (M & D) should be 0.0136 ohms 
at 68° F. Adjust regulating points of 
the fixed voltage relay if no load volt- 
age at 2,500 engine RPM is not within 
limits of 14.7-15.7 volts. Cut-in voltage 
should be within limits of 12.5-13.5 
volts and cut-out voltage should not 
be less than 8 volts. The starter relay 
(magnetic switch) opening voltage 
should be 0.5-5.0 volts and should 
close with less than 8 volts. The volt- 
age regulator is mounted inside the 
frame under the seat. 

The battery ignition system breaker 
points and condenser are mounted on 
the starter-generator housing. The 
breaker point cam is attached to end 
of generator armature. The ignition 
coil is located inside the frame under 
the fuel tank. 

Ignition breaker point gap should 
be 0.012-0.016 inch (0.3-0.4MM). Igni- 
tion should just occur (points just 
open) at 20 degrees BTDC on F1 and 
F2 models and 23 degrees BTDC on 
F3 models. Piston will be 0.082 inch 
(2.087 MM) BTDC on F1 and F2 


BLUE 





Fig. K2-5—Diagram of ignition, generator and starter systems typical of Fl, F2 and 
F3 models. 


. Wire to lights 5. Starter switch 
. Wire to brake 6. Ignition coil 
light 7. Spark plug 
8 


. Breaker points 
and condenser 


RO Ne 


. Wire to horn 
. Wire to tail light 


9. Generator-starter 12. Main (key) 

10, Regulator and switch 
starter relay 13. Fuse 

11. Charge indicator 14, Battery 
light 
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models and 0.108 inch (2.75 MM) 
BTDC on F3 models. Yellow mark 
(Y—Fig. K2-6) on ignition cam should 
align with pointer (P) at this time. 
Ignition timing may be adjusted by 
loosening screw (S) and turning base 
plate. Ignition timing can be checked 
with engine running using a power 
timing light. 

IGNITION AND ELECTRICAL (F4 
MODELS). A flywheel magneto is 
mounted at the left end of crankshaft 
on F4 models. A 12V battery is 
mounted beneath the seat to provide 
static power to neutral indicator light, 
horn, brake light and turn signal in- 
dicators if mounted. Other lighting 
functions are AC operated. A recti- 
fier (1—Fig. K2-7) is mounted on the 
frame to provide DC current for bat- 
tery charging and DC equipment 
when engine is running. 

Maximum point gap should be set 
at 0.012-0.016 inch. Ignition should 
occur (points just open) at 23 degrees 
BTDC. Piston will be 0.121 inch (3.09 
MM) BTDC and timing marks on 
rotor (4) and front cover (7) will 
align at this point. 

LUBRICATION. Models F1 and 
FiTR are lubricated by mixing two 
stroke engine oil with the fuel. Ratio 
should be 1:15 for the first 600 miles; 
and 1:20 after new or overhauled mo- 
tor is broken in. 

Other models are equipped with an 
automatic oil injection system. On 
models: with oil injection, refer to the 
following section. 

The gear box and clutch is lubri- 
cated by 0.95 quart of SAE 30 motor 
oil. Gear box oil should be maintained 
between the two marks on filler plug 
dipstick when the filler plug is 
screwed in. Oil should be changed 
after the first 300 miles and every 
1800 miles thereafter. 

OIL INJECTION. The oil injection 
system automatically meters and 
pumps oil from a separate tank to 
the rotary valve cover plate. The oil 
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Fig. K2-6—On F1, F2 and F3 models, the 
breaker points should just open when yel- 


low mark (Y) is exactly in line with pointer 
(P). Refer to text. 






Fig, K2-7 — Major elec- 
trical components used 
on F4 Models. 


. Rectifier 

. High tension coil 
Resistor 
Rotor 

Rear cover 
Stator 

Front cover 
Base plate 

. Condenser 
Point cam 

. Ignition points 
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Fig. K2-8 — Drawing of E 
“SUPERLUBE™ oil injec- 
tion system. Check valve 
is in the banjo fitting at 
rotary valve cover plate 
end of outlet line (B). 





. Oil inlet line 

. Oil outlet line 

. Carburetor cable 
. Oil pump cable 

. Oil tank 

. Oil pump 
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tank should be filled with two stroke 
motor oil and should never be allowed 
to run dry. 

If the. system is drained or the 
pump unit is renewed, air should be 
bled from the system before engine 
is started. Allow oil to flow from in- 
let line (A—Fig. K2-8) before attach- 
ing to pump inlet connection. Discon- 
nect outlet oil line (B) at the check 
valve on rotary valve cover then op- 
erate kick starter with key turned off 
and throttle open until the outlet line 
is full of oil. Reconnect oil line to 
the rotary valve cover. 

To adjust the pump control cable, 
set the engine idle speed to 1100- 
1300 RPM by turning idle speed ad- 
juster (2—Fig. K2-9). Take up play 
in throttle cable by turning guide (1). 
Be careful not to raise the throttle 
slide when adjusting the cable guide. 
Turn oil pump control cable guide (3) 
until clearance (C) between control 
lever and stop is less than 0.02 inch. 
Make certain that the pump control 
lever begins to move immediately 





Fig. K2-9—Refer to text for adjustment of 
the oil injection system. The engine may 
be damaged if adjustment is incorrect. 
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Fig. K2-10—Clutch hand lever should have 
0.08-0.12 in. free play at A. 


when throttle slide begins to move. 
If oil pump control cable is too loose, 
clearance (C) may be zero even when 
throttle slide is partially open result- 
ing in not enough lubrication. Adjust 
the cable from hand lever to joint un- 
der the tank until hand grip has 
0.008-0.024 inch free play. 

To remove the oil pump, it is nec- 
essary to remove the carburetor cover, 
carburetor, engine right side cover 
and pump drive gear before unbolt- 
ing pump from the right side cover. 
Individual parts are not available for 
the pump unit. If damaged, the com- 
plete assembly must be renewed. 

When reinstalling, make certain that 
pump is adjusted and primed with 
oil as previously outlined before start- 
ing engine. 


CLUTCH CONTROLS. The clutch 
is located on the right end of the 
transmission input shaft. The hand 
lever should have 2-3MM (0.08-0.12 
in.) free play as measured at (A— 
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Fig. K2-10). Adjustment is accom- 
plished by loosening lock nut (1—Fig. 
K2-11) and turning the adjusting 
screw (2) in until resistance is felt. 
Then back the adjusting screw (2) 
out 1⁄4-turn and tighten lock nut. Ad- 
just the cable guide (3) until hand 
lever has approximately -inch play 
at (A—Fig. K2-10). 





Fig. K2-11—Clutch should be adjusted at 


screw (1) as described in text. Cable 
guide (3) adjusts the handle free play. 


1 
=~» f 














ge e? 

Fig. K2-12—Exploded view of front suspen- 

sion unit typical of type used on Fl, F2 
and early F3 models. 


1. Filler screw 10. Boot 

2. Top seal 11. Spring seat 

3. Drain plug 12. Dust shield 

4, Cover 13. Oil seal 

5. Washer 14. Washer 

6. Gasket 15. Tube nut 

7. Cover guide 16. Inner tube 

8. Spring seat 17. Outer (sliding) 
9. Spring tube 





SUSPENSION. Front suspension 
units on F4 models contain 195cc of 
oil each. Units on all other models 
contain 175 cc of oil each. Oil used 
should be a mixture of 80% SAE 30 
and 20% SAE 60. 

Rear suspension units are not re- 
pairable and should be renewed if 
bent, leaking or damaged. 


REPAIRS 
PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving the exhaust pipe, cylinder 


Fig. K2-13—Exploded view of F4 front sus- 
pension unit. Later F3 versions are similar. 


1. Fork top bolt 11. Piston clip 

2. Head light holder 12, Dust shield 

3. Washer 13. Oil seal 

4. Spring guide spacer 14. Outer tube nut 
5. Spring guide 15. “O” ring 

6. Inner fork tube 16. Outer tube 

7. Metal slider 17. Oil drain screw 
8. Fork spring 18. Fork cylinder 
9. Fork cylinder holding bolt 
10. Fork piston 
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head and cylinder. Refer to the fol- 
lowing specifications. 
Ring end gap ........... 0.15-0.3MM 
0.006-0.012 in. 
wear limit 0.7MM (0.028 in.) 
Piston pin diameter. .15.994-16.00MM 
0.6295 inch 
wear limit 15.95MM (0.628 in.) 
Standard cylinder bore diameter— 
175 cc Models........ 62.0-62.02MM 
2.4409-2.4417 in. 
EET 70.0-70.02MM 
2.7559-2.7565 in. 
Piston skirt to cylinder clearance— 
(F1 and F2 models) ....... 0.002 in. 
(F3 models) ....... 0.003-0.0038 in. 
(F4 models) ...... 0.0024-0.0040 in. 
Piston skirt to cylinder clearance 
should be measured at right angles to 
piston pin. Chrome plated piston ring 
should be installed in top groove. Ex- 
pander ring is installed behind lower 
ring. Piston must be installed with 
arrow on top toward exhaust port 
(front). Piston should be heated to 
approximately 250 degrees F. before 
piston pin is installed. Cylinder and 
head retaining nuts should be tight- 
ened to 16 Ft.-Lbs. torque. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Maximum runout of crankshaft 
must not exceed 0.004 inch. Standard 
limit is 0.0012 inch. Connecting rod 
side clearance between crankshaft 
counterweights should be 0.0098-0.012 
inch. Vertical movement of connect- 
ing rod should be less than 0.2MM 
(0.008 in.). Renew piston pin and/or 
bearing if radial clearance exceeds 
0.004 inch. 


CLUTCH. The multiple disc, wet 
type clutch is mounted on the right 
end of the transmission input shaft. 
Clutch springs (11—Fig. K2-14) 
should have 24.5MM (0.964 in.) free 
length and should be renewed if less 
than 23MM (0.906 in.). Friction discs 
(7) should be 4.0MM (0.157 in.) thick 
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Fig. K2-14—Exploded view of clutch assembly. 
1, Thrust washer 7. Friction discs 14, Release pusher 21. Adjusting screw 
2. Bushing (4 used) 15, Outer plate 22, Lock nut 
3. Clutch drum 8. Steel plates 17. Ball 23. Release spring 
4, Pressure plate (3 used) 18. Roller 24, Cam plate 
5. Studs (6 used) 11. Clutch springs 19. Release plate 25. Crankshaft gear 
6. Clutch hub 12. Spring plate 20. Release balls 
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and should be renewed if less than 
3.65MM (0.143 in.). Gap between drum 
and lugs on friction discs should be 
0.4-0.47MM (0.0016-0.018 in.). Renew 
the clutch drum (3) and/or discs (7) 
if clearance is excessive or drum is 
grooved. 


CRANKCASE AND GEARBOX. 
The crankshaft and transmission parts 
can be removed after the crankcase 
halves are separated as shown in Fig. 
K2-16. Refer to Figs. K2-17, K2-18 
and K2-19 for exploded views. When 
assembling, make certain that grooved 
side of first gear (15) on output shaft 
is toward second gear (16). If incor- 
rectly installed, first gear will remain 
engaged. Mating surfaces of crank- 
case halves should be coated with a 
non-hardening sealer. Gasket is not 
used between crankcase halves. Seal- 
ing surfaces must be perfectly smooth 
and sealer must be applied evenly to 
all mating surfaces to prevent leak- 
age. Screws attaching crankcase 
halves together should be tightened 
evenly. 

On F2, F3 and F4 models, the rotary 
valve is located on the right side of 
crankshaft. It is necessary to remove 
the carburetor, clutch cover, clutch 
and crankshaft gear before removing 
the valve cover plate. Care should be 
taken to prevent valve from absorbing 
water or becoming too dry. After 
washing in solvent, be sure to wipe 
with oil to prevent complete drying 
out. The rotary valve should be re- 
newed if thickness is less than 0.112 
inch (2.8MM). Renew the valve cover 
plate if worn or grooved. 





Fig. K2-16—View of right half of crank- 
case with crankshaft and transmission cor- 
rectly positioned for reassembly. 


1. Plate 

2. Change pins 
(5 used) 

3. Shift drum 

4, Guide pins 
(2 used) 

5. Shift fork 
(ist & 3rd) 

6. Shift fork 
(2nd & 4th) 

7. Switch contact 

8. Switch 

9. Input shaft and 
low pinion 

10. Second speed 
pinion 

11. Spacer 

12. Snap ring 

13. Third (sliding) 
pinion ` 

14. Fourth speed 
pinion 

15. First gear 

16. Second gear 
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17. Thrust washer 

18. Third gear 

19. Output shaft and 
4th gear 

20. Spacer 

21. Output sprocket 
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Fig. K2-18—Exploded view of kick- starter 

assembly. View "E" shows pawl (7) en- 

gaged when starting. When disengaged as 

shown in view "D", the pawl is retracted 
by contacting stop (1). 


1, Stop T. Pawl 

2. Starter gear 8. Starter shaft 

3. Return spring 9., Kick starter pedal 
4. Spring guide 10. Drum 

5. Plunger 11. Gear holder 

6. Spring 12. Snap rings 





Fig. K2-17—Exploded view of transmission assembly. Top and neutral indicator switch (8) 
grounds the green light in speedometer housing when in neutral and yellow light when in 


fourth gear. 









Fig. K2-19—Exploded view P ear change 
linkage. Lever (1) engages pins (2—Fiq. 
K2-17) and turns the shift drum. 


1. Gear change lever 

2. Snap ring 9. Drum detent 
3. Return spring 10. Plate 

4. Spring pin 11. Drum retainer 
5. Washers plate 

6. Shaft 12. Detent spring 
1 Snap ring 13. Gear change 


. Gear change pedal ratchet spring 


Fig. K2-20—View of F3 transmission and 
shifter assembly ready for installation in 
case, 
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Kawasaki Al and A7 MOTORCYCLE 
Al A1ss 57 A7SS 

MODEL Samurai Street Scrambler Avenger Street Scrambler 
Displacement-cc  .....cecccccececccccccecs 247 247 338 5 338 
Bove MM osta ss s.oresscastireceie eid:ecerere sere revereseres sre 53 53 62 62 
SHOKGMM, ss estis prense cise 829 oulwalneres 56 56 56 56 
Number of cylinders ... 2 2 2 2 
Oil-fuel ratio .......... Oil pump- 
Plug’ gapineh 6.5 s0sics.sis coe ss.sacieeeeieceree 0.016-0.020 0.016-0.020 0.016-0.020 0.016-0.020 
Point GapdHCh 66s ccscccesevens aw ewiewee 0.012-0.016 0.012-0.016 0.012-0.016 0.012-0.016 
Ignition: timing: 06 sssaiesowcowiees ses eeeees Fixed Fixed Fixed Fixed 

Degrees: BIDO” s.sccdas eni terena 23 23 23 23 
Electrical system voltage ...........eeeees 12 12 12 12 
Battery terminal grounded ...........e000- Negative Negative Negative Negative 
Tiro ‘SIZO-FONE. isisccccvedieensnoccatcwmecs 3.00x18 3.00x18 3.25x18 3.25x18 

ROG waana nami ewe ee tare sacieinne 3.25x18 3.50x18 3.50x18 3.50x18 
Tire pressure-front ......csccececeececces 24 24 24 24 

ROG csiireteisisisas 32 32 32 32 
Rear chain free play .... %-1 inch %-1 inch %-1 inch %-1 inch 
Number of speeds ........e..ceeeceessecs 5 5 5 
Weight-lbs. (approx.) ....sessssessessesese 319 319 327 329 
*CDI ignition models are timed to fire at 25 degrees BTDC. 

MAINTENANCE on A7 models. On all models, guides. Refer to the appropriate para- 


SPARK PLUGS. Recommended 
spark plugs for normal use are NGK 
type B-9HC on models without capac- 
itor discharge ignition. Champion type 
L-5 or L-58R can be used. Electrode 
gap should be 0.016-0.020 inch. CDI 
equipped units should use NGK type 
BUHX surface gap spark plugs or 
Champion type UL19V. Spark plugs 
should be tightented to 135-170 inch- 
pounds torque. 


CARBURETORS. Al models use 
two Mikuni VM22SC carburetors. 
Mikuni VM26SC carburetors are used 





Fig. K3-1—Exploded view of Mikuni VM 
carburetor. Spring guide (4A) and spring 
seat (4B) are used on A7 models. 


1. Throttle cable 6. Valve needle 
guide T. Throttle slide 
2. Idle speed 8. Starting valve 
adjuster 9, Main jet 
3. Idle stop rod 10. Fuel inlet 
4, Clip retainer needle and seat 
(250cc) 11. Idle mixture 
4A, Spring guide needle 
(350cc) 12. Sealing cover 
4B. Spring seat 13. Needle jet 
350cc) 14. Pilot jet 
5. Clip 15. Starting jet 
16. Float 
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the carburetors are mounted un- 
der the outside covers on each side 
of engine. Inlet timing to the crank- 
case is controlled by rotary valves at 
each end of the crankshaft. It is im- 
portant that both carburetors be 
checked and adjusted at the same 
time. 

Idle speed should be approximately 
1400 RPM and is set by turning the 
adjusters (2—Fig. K3-1). Make cer- 
tain that both adjusters are set the 
same. If correctly set, the throttle 
slides (7) for both carburetors will 
be open exactly the same amount at 
idle speed and the exhaust pressure 
will be the same for both cylinders. If 
incorrectly set, one throttle slide will 
be up (open) more than the other 
and engine will not idle smoothly at 
1400 RPM. 

When opening the throttle from the 
idle position, both throttle slides 
should begin to move and should both 
reach the top at exactly the same 
time, If the opening of the two car- 
buretors is not synchronized, adjust 
the cable guides (1). The oil pump 
control is also connected to the throt- 
tle and must be checked if it is nec- 
essary to adjust the throttle cable 





Fig. K3-2—Float height (H), should be ad- 
justed by bending tang (17). 


graphs in the LUBRICATION section 
for adjusting the oil pump control 
cable. 

Idle mixture is adjusted by the pilot 
air screws (11). Initial (normal) set- 
ting is 1% turns open on 250cc models; 
1 turn open for 350cc models. It is 
necessary to remove the carburetor 
side covers to adjust the idle mixture. 
Turning the needles out leans the idle 
mixture. Make certain that air cleaner 
is not clogged and all of the rubber 
intake passage seals are in good con- 
dition. 

Fuel level should be adjusted by 
removing float bowl, inverting carbu- 
retor and measuring distance (H—Fig. 
K3-2) between gasket surface of car- 
buretor body and top of float. Float 
height (H) should be 22-23MM (0.86- 
0.95 inch) on 250cc models and 24- 
26MM (0.95-1.02 inch) on 350cc mod- 
els. 

Refer to Fig. K3-1 and the follow- 
ing recommended carburetor specifi- 
cations. 


VM22SC (A1 models) 
Main jet (9) 
Jet needle (6) .........eeeeeee 4J13-3 


Needle jet (13) .......eeeeeeeeee 0-6 
Pilot jet (14) .......-ccecceeees #30 
Starter jet (15) ....ccascccecies #60 


Clip (5) should be in third groove 
from top of needle (6). 


VM26SC (A7 models) 


Main jet (9) ......ee cece eeeees #190 
Jet needle (6) ......eeeeeeeeee 4L6-3 
Needle jet (13) .......-.eeeeeeees 0-4 
Pilot jet (14) .......eeeeeeeeees #40 
Starter jet (15) ......-.eeeeeeee #60 


Clip (5) should be in third groove 
from top of needle (6). 
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IGNITION AND ELECTRICAL. 
Several different configurations of 
electrical systems are installed on Al 
and A7 models. Timing marks and 
characteristics of the various systems 
are not identical; therefore, it must 
be noted which system is in use on 
the model in question. Refer to the 
following chart and paragraphs for 
engine serial number and alternator 
model applications. 

The various alternators used must 
be driven at intended speed in the 
intended direction or engine perform- 
ance will be severely affected. Alter- 
nator model numbers should be used 
to determine proper installation and 
timing procedure. 





Fig. K3-3—View of timing marks aliqned 
for models that turn alternator at 1/2 
crankshaft speed. 








Fig. K3-4—View of timing marks used on 
some clutch gears. Refer to text. 





Fig. K3-5—View of timing marks aligned 
for models that turn alternator at same 
speed as crankshaft. 


Engine Serial No. Model 
A1E00001-A1E02533 Al 
A1E02534-A1E09300 Al 
A1E60001-A1E64623 A1SS 
A7E00001-A7E04000 AT 
A1E10001-A1E20000 Al 
A1E70001-A1E80000 A1SS 
A7E10001-A7E13181 AT 
A7E60001-A7E70000 AT7SS 
AFTER A1E20000 Al 
AFTER A1E80000 A1SS 
AFTER A7E13181 A7 
AFTER A7E70000 ATSS 


* In relation to crankshaft speed. 
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ALTERNATOR 

Model Speed* Direction 
Rotation** 

EN04 A CCW 

ENO9Y or 1 CW 

EN11 

ENO9 or 1 CW 

EN11 

EN11 1 CW 

EN10 or A CCW 

EN08 

EN10 or Ww CCW 

EN08 

EN08 % CCW 

EN08 KA CCW 

CDI Ve CCW 

CDI VY CCW 

CDI KA CCW 

CDI t2 CCW 


** Viewed from left side of motorcycle. 


EN04, EN08, EN10 and CDI Alter- 
nator Installation. Alternator is driven 
by the primary gear on clutch via a 
Bakelite gear with 30 teeth. Timing 
marks must be aligned as shown in 
Fig. K3-3. NOTE: There should be 
a total of eleven unmarked teeth 
between marks on clutch primary 
gear. Some clutch gears are punch 
marked and “X” marked (Fig. K3-4). 
These gears are marked to allow in- 
stallation with either type drive. If 
both type of marks are present use 
“X” marks to time engine. 


EN09 and EN11 Alternator Instal- 
lation. Alternator is driven by an 
idler gear with 15 teeth mounted 
next to clutch primary gear. Timing 
marks must be aligned as shown (Fig. 
K3-5) with 13 teeth on clutch gear 
between timing marks used. If clutch 
gear with punch and “X” marks is 
used (Fig. K3-4), align single mark 
on idler gear between two punch 
marks on clutch primary gear. 


Ignition Adjustment on Models 
With Contact Breaker Points. Adjust 
ignition points to maximum gap of 









0.012-0.016 inch. Ignition should occur 
(points just open) when piston is 
0.110 inch (2.79 mm) Before TDC. 
Check and adjust timing for left 
cylinder first, using a dial indicator 
in spark plug hole to correctly locate 
the crankshaft. On all models, timing 
for left cylinder is adjusted by moving 
the breaker point base plate. Check 
timing for the right cylinder in a 
similar manner Only after timing is 
correct for left cylinder. To adjust 
timing for the right cylinder on early 
models, vary the breaker point gap 
within the limits of 0.012-0.016 inch. 
On some later models, the breaker 
points for right cylinder are mounted 
on a separate base plate which can 
be moved to set timing without 
changing breaker point gap. 

The timing pointer (P—Fig. K3-6) 
should align exactly with marks (R 
& M) when pistons are correctly 
located at 0.110 inch (2.79 mm) Be- 
fore TDC. Timing pointer (P) should 
not be used to check ignition timing, 
unless it is known to be correctly 
located. The pointer does not allow 
for wear of ignition drive gears 





Ee, 
TAA 
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Fig. K3-6—View of breaker point adjustments and timing marks, Unit on left rotates at 
12 crankshaft speed in counter-clockwise direction. Unit on right rotates at same speed 
as crankshaft in clockwise direction. 


G. Screws for 
adjusting right 
cylinder timing 
(gap) 


1. Breaker points 
left cylinder 

2. Breaker points 
right cylinder 


S. Screws for 
adjusting left 
cylinder timing 


M. Unpainted mark 
P. Pointer 
R. Red timing mark 
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Fig. K3-7 — When the 

edge of an original (un- 

modified) rotary valve 

(V) is covering the lower 

half of timing hole (H), 

the left piston is 23 de- 
arees BTDC. 


(crankshaft to alternator) and pointer 
can be easily bent. 


Ignition Adjustment on Models With 
CDI (Capacitor Discharge Ignition). 
Ignition may be checked by installing 
a dial in the left cylinder and mov- 
ing piston to 0.129 inch (3.29 MM) 
BTDC. One notch on signal gener- 
ator rotor (1—Fig. K3-8) should be 
aligned with raised mark (2) on 
signal pick up (3) at this time. If 
alignment is not correct, loosen screws 
that secure base plate and align marks 
(1 & 2). Timing of right cylinder 
should be adjusted separately by in- 
serting dial gage in right cylinder 
and moving small plate that secures 
pick up for right cylinder. 

Ignition timing may be checked 
with a power timing light at 4000 
RPM. Air gap between signal rotor 
pointer and signal pick up should be 
0.012-0.016 inch and may be adjusted 
by loosening screws (4) that secure 
pick up. 


Explanation of CDI System. Battery 
current (12 volts DC) is converted to 
400 volts DC within the DC to DC 
converter (Fig. K3-10A). A steady 
buzz will emit from the “B” unit (4— 
Fig. K3-10) during the DC to DC 
conversion, The buzz is produced by 
a transistor vibrator and anything but 
a steady buzz is abnormal. A loud 
snapping sound indicates an internal 





Fig. K3-8—View of ignition signal qenera- 
tor rotor and signal pickups used on CDI 
models. 
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short and a low hum, weak buzz or 
no sound at all will indicate low bat- 
tery voltage or an open circuit. The 
400 volts is held in the condenser 
until a trigger signal charge strikes 
the thyristor (SCR) and releases the 
400 volts to the high tension coil for 
ignition. Ignition timing therefore is 
the timing of the trigger signal. A 


. Cover 

. Breaker points 
and base plate 
Condensers 
Cam oil felt 

. Timing pointer 
Nut 

Breaker cam 

. Woodruff keys 
. Rotor 

10. Drive gear 

11. Screw 

12, Rear housing 
13. Bearing 

14. Stator 

15. Front cover 
16. Wave washer 
17. Screws 

18. Front bearing 
19. Snap ring 

20. Seal 

21. “O” ring 

22. Seal collar 


DONDA We 


Fig. K3-10—Components 
of CDI system and ex- 
ploded view of alterna- 
tor used on CDI models. 


. Voltage regulator 

. Surface gap spark plug 
“A” unit 

“B” unit 

“o” ring 

. Alternator rear housing 
Bearing 

8. Rotor 

9. Bearing 

10. Stator 

11. Rectifier 

12, Rectifier 

13. Carbon brush 
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14. Alternator front housing 
15. Base plate 

16, Signal pick up 

17. Timing pointer 

18. Signal generator rotor 
19. Cover 
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signal generator rotor is mounted on 
the left end of alternator shaft and 
as it passes the signal pick up it sets 
up a small current that is amplified 
ta a sharp trigger signal for precise 
ignition timing. 

Trouble Shooting CDI System. This 
ignition system is extremely durable 
in normal operation but can be easily 
damaged by improper testing or ser- 
vicing procedures. DO NOT reverse 
battery terminals, even momentarily. 
DO NOT disconnect any wires while 
engine is running, especially battery 
terminals. If connector plugs used to 
attach components become corroded, 
the effect can be the same as dis- 
connecting the wire. Before servicing 
unit make certain that battery is 
fully charged, fuse is not blown and 
that connector plugs are making good 
contact. ' 

If engine starts but does not run 
properly, first check condition of 
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Signal generator 
Detecting ignition timing 


+ 


ALTERNATOR ÇÀ 
WINDINGS $9) 


spark plugs and high tension wires. 
If one cylinder seems to be dead, 
check to see if both cylinders are 
firmg using test plugs or similar 
equipment. If both cylinders are fir- 
ing check ignition timing and trigger 
coil air gap as outlined in previous 
Ignition Adjustment paragraph. If 
condition still exists, make certain 
that problem is caused by faulty 
ignition, then check individual igni- 
tion components as described later. 
One cylinder not firing can be caused 
by malfunctioning trigger coil, high 
tension coil or wiring for the cyl- 


S i 


RR ti, 







denser discharging circuit 


Fig. K3-11—lIgnition sys- 
tem schematic for CDI 
series Al and A7 model 
Kawasaki's. 





inder. Damage to “A” unit (3—Fig. 
K8-10) or “B” unit (4) can also result 
in one cylinder not firing. Check 
individual components as described 
later. 

If engine will not start, use the fol- 
lowing procedure. Check battery volt- 
age and make certain that fuse is in 
good condition. If battery voltage is 
not within range of 11-13 volts, check 
condition of charging system. Turn 
main switch ON and make certain 
that battery voltage is available to 
the ignition units. On both “A” unit 
and “B” unit, the brown wire should 
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Fig. K3-11A—Connection points for "A" 
unit fest. Disconnect "A" unit from "B" 
unit to make fest. 


be positive and a black wire should 
be grounded to frame. If 11-13 volts 
is not available to the ignition units, 
check wires, connections and main 
switch for open circuit. The “B” unit 
(4) is equipped with a transistor 
vibrator which should produce an 
audible sound when ignition (main) 
switch is ON. The sound should be 
extremely steady (much like a tun- 
ing fork). Check for differences in 
sound with the gray and green wires 
(from “B” unit to “A” unit) discon- 
nected and connected. If sound is 
different when gray and green wires 
are connected, renew the “A” unit. 
If a snapping sound (internal short) 
is heard from “B” unit, if “B” unit 
does not make any sound or if sound 
is irregular, renew “B” unit. If sound 
seems to be correct, check to make 
certain that spark plugs are not fir- 
ing. It is possible (but unlikely) that 
coils are connected to incorrect wires 
causing spark plug to fire at incorrect 
time (180 crankshaft degrees off). 
Check resistance of trigger coils and 
high tension coils with an accurate 
ohmmeter. Resistance of trigger coils 
should be 270-350 ohms, Resistance of 
primary winding in high tension coils 
should be 3-4 ohms and secondary 
windings should have 6000-8000 ohms 
resistance. 

The “A” unit (8—Fig. K3-10) can 
be checked separately as follows 
using an accurate ohmmeter. Attach 
ohmmeter lead to green wire and 
black (ground) wire as shown in Fig. 
K3-11A, then reverse ohmmeter leads 
and recheck. Resistance should be 
infinite with both connections. Check 
for short between gray wire and black 
(ground) wire the same way. 

The “B” unit (4—Fig. K-10) can 
be checked separately as follows using 
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VOLTMETER 


Fig, K3-11B — Connection points for "B" 
unit test. Unit should be making a steady 
buzz while testing. 


an accurate ammeter and voltmeter. 
Connect a good, fully charged bat- 
tery (12-12.5 volts) to “B” unit as 
shown in Fig. K3-11B, with ammeter 
installed in positive lead. Connect 
voltmeter to battery ground and to 
green wire. Check gray wire to 
ground voltage later. The ammeter 
should indicate 1.3-2.3 amps and 
should remain steady. Voltage indi- 
cated between green wire and ground 
should be 370-500 volts. Disconnect 
voltmeter lead from green wire and 
attach to gray wire. Voltage from 
gray wire to ground should also be 
300-400 volts. The unit should make 
the tuning fork sound when checking. 


LUBRICATION, The engine is lu- 
bricated by an automatic oil injec- 
tion system. Two types are used. The 
“SUPERLUBE” system used on Al 
models, sprays oil into the rotary 





Fig. K3-12—View of the oil injection pump. 
When idle speed is correctly set, clearance 
(C) should be slightly less than 0.02 inch. 


A. Cable guide 
C. Clearance 
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L. Control lever 
S. Stop 





valve covers between each carburetor 
and the rotary disc valve. With the 
“INJECTOLUBE” system used on A7, 
oil is sprayed into the inlet passage 
between each carburetor and rotary 
disc valve and oil is aiso pumped to 
the outer main bearings and crankpin 
bearings. The oil tank should be filled 
with two-stroke motor oil and should 
never be allowed to run dry. If the 
system is drained or pump unit is 
renewed, air should be bled from the 
system. Allow oil to flow from the 
oil line connections before attaching. 
Start engine and run at idle speed, 
then turn the pump control lever 
(L—Fig. K3-12) to the maximum 
position without moving the throttle. 
Pump and lines are primed when both 
exhaust pipes smoke excessively. 
Make certain that pump control cable 
enters groove in lever when lever is 
released. 


To adjust the pump control cable, 
first adjust the idle speed and syn- 
chronize the carburetors as outlined 
in CARBURETOR paragraphs. With 
the throttle in idle position, adjust the 
oil pump control cable guide (A) until 
clearance (C) between control lever 
(L) and stop (S) is less than 0.02 
inch, Make certain that the pump con- 
trol lever begins to move immediately 
when the throttle slides begin to 
move, If the oil pump control cable 
is too loose, clearance (C) may be 
zero even when throttle slide is par- 
tially open resulting in not enough 
lubrication. Adjust the cable guide at 
hand lever until throttle hand lever 
has 0.08-0.024 inch free play at idle 
speed. 


CLUTCH CONTROLS. The clutch 
is located on the right end of the 
transmission input shaft. Hand lever 
should have ;4-% inch free play at 
the end of lever. Adjustment is ac- 
complished by loosening lock nut (1— 
Fig. K3-14) and turning the adjusting 
screw (2) in until resistance is felt. 
Back the adjusting screw (2) out 1⁄4- 
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Fig. K3-14—View of the right side show- 
ing clutch adjustment. The locknut (1) must 
be loosened before turning the adjusting 
screw (2). The cable quide (3) is used 
to set the correct free play of hand lever. 
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Fig. K3-15—Exploded view of the front sus- 


pension. 

1. Friction knob 18. Top (filler) 

2. Rod screw 

3. Washer 19. Washer 

4, Bushing 20. “O” ring 

5. Stem nut 21, Cap 

6. Washer 22. Cover 

7. Friction discs 23. Washer 

8. Friction plate 24, Gasket 

9, Steel plate 25, Cover guide 

10. Spring 26. Spring guide 

11. Fork stem 27. Spring 

12. Fork top 28. Dust seal 

13. Lock nut 29. Washer 

14, Cap 30, Oil seal 

15. Bearing cone 31. Outer tube nut 
(2 used) 32. Bushing 

16. Bearing ball 33. “O” ring 
(19 used) 34. Snap ring 

17. Bearing race 35. Inner tube 
(2 used) 36. Outer tube 


turn and tighten the lock nut. Adjust 
the cable guides at clutch cover end 
and at hand lever until the free play 
is ~;-% inch at end of lever. 


SUSPENSION. Each front suspen- 
sion unit contains 200cc of oil. Oil 
used should be a mixture of 80% SAE 
30 and 20% SAE 60. 

Rear suspension units are not re- 
pairable and should be renewed if 
bent, leaking or damaged. 


REPAIRS 
PISTON, RINGS AND CYLINDER. 
The pistons can be removed after re- 
moving cylinders. Refer to the follow- 
ing specifications. 
Ring end gap— 


JNE sorrir ra taadas ua 0.006-0.018 in. 
SH0CE sve wiz seis sis 0.006-0.0013 in. 
Wear limit all models ...... 0.03 in. 
Piston pin diameter .......... 0.63 in. 


Clearance in piston. . 0.0002 in. Tight 
0.0002 in. Loose 


Clearance in rod 


HEATING os sec awes 0.0001-0.0009 in. 
Wear limit ............. 0.004 in. 
Piston shirt to cylinder clearance— 
D5OCE: x3 cave vlna Aare 0.001-0.002 in. 
SDOCE aeea er aea 0.003-0.004 in. 
Wear limit all models ..... 0.006 in. 


SERVICE 





Fig. K3-16—Exploded view of A7 crankshaft assembly. Expander ring (8A) and oil re- 
ceiver (4) are not used on Al models. Replacement ring sets equipped with expander 
ring (8A) may be installed on early A7 pistons that originally did not have expander. 
Differences in late and early; left (A) and right (B) rotary valve collars may be seen. 


1. Left rotary valve 5. “O” ring 

2. Left valve 6. Locating pins 
collar (A) 7. Left crank half 

3. Left bearing 8, Piston rings 

4, Oil receiver 8A. Expander ring 
(AT only) (A7 only) 


Piston skirt to cylinder clearance 
should be measured at right angles to 
piston pin. Pistons are available in 
standard size and two oversizes. The 
cylinders should be resized and new 
pistons fitted if taper or out of round 
exceeds 0.002 inch. Standard cylinder 
bore diameter is 2.09-2.0907 inches for 
250cc models; 2.44-2.4407 inches for 
350cc models. Compression pressure 





overhaul set 
14, Right rotary valve 
15. Right valve 

collar (B) 


9. Left crank 
overhaul set 

10. Ball bearing 

11. Seal 

12. Ball bearing 

18. Right crank 


should be 134.9 psi. If compression is 
less than 99.4 psi, engine should be 
disassembled and checked. 

Chrome plated piston ring should 
be installed in top groove. Piston must 
be installed with arrow on top aimed 
toward exhaust port (front). Piston 
should be heated before pressing the 
piston pin. into piston. Cylinder and 
head retaining nuts should be tight- 
ened to 16 Ft.-Lbs. torque. 


10 11 
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Fig. K3-17—Exploded view of clutch assembly. The clutch adjusting screw (15) is also 
shown in Fig. K3-14. 


1. Thrust washer 9. Release bearing 
2. Clutch drum 10. Roller 

3. Bearing 11. Release lever 
4, Bushing 12. Release balls 

5. Pressure plate 13. Return spring 
6. Hub 14, Cam plate 

7. Springs 15. Adjusting screw 
8. Spring plate 16. Lock nut 


17. Driven plates (4 
used on 250cc 
models, 5 used 
on 350cc models) 

18. Friction dises (5 
used on 250cc 
models, 6 used 
on 350cc models) 


19. Outer plate 
(thicker) 

L. Long return 
rubber (6 used) 

S. Short return rubber 
(24 used for A1- 
30 used for A7) 
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Fig. K3-17A — Return rubbers should be 
placed between friction discs at 60 deqree 
intervals around clutch hub. 


CONNECTING RODS AND 
CRANKSHAFT. The crankcase halves 
must be separated to remove the 
crankshaft. The crankshaft, connect- 
ing rods, center main bearings and 
center seal are available only ‘as an 
assembly. Diametral clearance of con- 
necting rod on crankpin should be 
0.0008-0.0012 inch and wear limit 
should not exceed 0.008 inch. Crank- 
shaft eccentricity should be less than 
0.004 at center when supported be- 
tween lathe centers at ends. 


CLUTCH. The clutch can be re- 
moved after removing the right side 
carburetor and clutch cover. Refer to 
Fig. K3-17 and the following specifi- 
cation data. 


Al & A1SS (250cc) Models 
Friction discs (18)— 


Thickness ........... 0.156-0.164 in. 

Wear limit ......... EIR 0.14 in. 
Clutch springs (7)— 

Free length .............+.- 1.18 in. 


Minimum limit ............ 1.10 in. 

The gap between lugs on friction 
dises (18) and clutch drum (2) should 
be 0.002-0.012 inch. Renew the clutch 
drum and/or discs if clearance is ex- 
cessive or drum is grooved. Return 
rubbers (L&S) are placed between 
friction discs to aid in disengaging the 
clutch. There are six long rubbers 
(L) which are installed next to the 
clutch hub. All Al models use 24 
short rubbers (S) and A7 models use 
30 short rubbers (S). Refer to Fig. 
K3-17A for correct placement of re- 
turn rubbers, 
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Fig. K3-18—View of the right side of crank- 
case showing the shift linkage (1), reser- 
vior (2) and kickstarter stop screw (3). 
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CRANKCASE AND GEAR BOX. 
The crankshaft and transmission parts 
can be removed after the crankcase 
halves are separated. 

To separate the crankcase halves, it 


Fig. K3-19 — Exploded 

view of the crankcase. 

The timing hole pluq is 
shown at (P). 


A On El ons is necessary to remove the carbure- 

* cover plate tors and covers from both sides of the 
a re Deere engine. Remove the alternator, clutch, 
5. Oil pump and shift linkage (1—Fig. K3-18), crank- 
cone shaft gear, both rotary valve cover 
p toe nozzle plates and rotary valve discs. Remove 
9. “O” ring the oil reservoir (2) and the kick 
Fe Oe tae vaae starter stop screw (3). Turn the en- 
12. Oil seal gine assembly up side down and re- 


13. Right hand valve cover P 
14. “O” ring 

15. Bearing set ring 

16. Bearing set ring 

17. Bearing dowels 

18. Oil reservoir 

19. Oil seal 


move the sixteen stud nuts that attach 
the crankcase halves together. The 
lower crankcase can now be carefully 
lifted off, leaving the crankshaft, 
transmission and kick starter in the 
upper half, 

Refer to Figs, K3-19, K3-20 and K3- 
21. The rotary valve discs should be 
0.132-0.148 inch thick. If disc is less 
than 0.12 inch thick, valve should be 
renewed. The rotary valve cover 
plates (2 & 183—Fig. K3-19) should be 
renewed if scratched or worn to a 
depth of more than 0.146 inch. 





Fig. K3-20—Exploded view of the transmission assembly. Shift forks (28 & 29) are inter- 


changeable. 
1, Ball bearings 8. Second gear 17. Sliding gear (4th) 25. Shift drum 
2. Input shaft & 9. Washer (17MM) 18. Second gear 26. Neutral indicator 
first gear 10. Thrust washer 19. Output shaft rotor 

3. Fifth speed gear 11. Needle bearing 20. Oil seal 27. Shift fork 
4. Washer (25MM) 12. Snap ring 21. Collar 

' 13. Bearing race 22, Output sprocket 28. Shift fork 
5. Snap ring 14. First gear 23. Plate 29. Shift fork 
6. Sliding gear (3rd) 15. Sliding gear (5th) 24. Shift pins 30. Neutral indicator 
7. Fourth gear 16. Third gear (6 used) switch 


Fig. K3-21 — Exploded 
view of kickstarter. 


1. Pedal 
2. Pedal swivel 

. Stop screw 

. Drum and shaft 

. Plunger and spring 
. Pawl 





3 

4 

5 

6 

7. Ratchet gear 

8. Spring holder Be pai N Sanne 

9. Snap rings e A a p 
10. Return ae Fig. K3-22—View of A7 engine before in- 
11. Spring guide stallation of transmission and kick start 
is Seo her Cisne assembly. Cases should be carefully 


. Washer (13MM 
asher ( ) cleaned before reassembly. 
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Kawasaki Al-R and A7-R 


KAWASAKI A1-R AND A7-R 


The A7-R and Al-R Road Racers 
have been developed from their street 
going counterparts; the A7 and Al. 
Construction is basic to all models 
with the exception of the information 
in the following paragraphs. 





Al-R A7-R 
MODEL Road Racer Road Racer 
Displacement-co .....sssessesesecssesoeses 247 349 
Bore-MM ..cccscvcccccccccsvccccs oeie sae 53 63 
Stroke-MM. ¢ sawsisiersis'sis oes s sisiewieweleiwe sees 56 56 
Number of cylinders ..........cceeeeeeees 2 2 
Oil-fuel ratio .....ceeeceeeevoes EITE 1 to 15 plus oil pump 1 to 15 plus oil pump 
Plug gap- moh .vcivciaciccccccceeweescveseve 0.018-0.020 0.018-0.020 
Point gap-inch ....ccsscecscccccccccccces 0.012-0.016 0.012-0.016 
Ighition- 
A EPPO: rision EE O56 ROMA MOSS ER Magneto Magneto 
Timing-degrees BTDC ............eeee0. 27 
Tire: size-front: sies.esiwieres 0:0 0: edonne venssa 2.75x18 2.75x18 
Roar 5 45 weipiaievornarers 6 64 bee nonin 3.00x18 3.00x18 
Tire pressure (psi)-front ...........eeeeeeee 24 24 
Rear ........ EA A AEA A AASA 26 26 
Rear chain free play-inch ......ssessesses A-s -s 
Number of speeds ........ R. 5 
Weight-lbs. (approx.) ....sesessseressseess 240 240 
MAINTENANCE Main Teb eres + aa E a Dee An Beare #290 
SPARK PLUG. Normally NGK type Jet needle AIEO I A E E 0-0 
NeGdI1G jet icre tis scwieiweseate 7H1-3 
B10EN spark plugs can be used; how- c 
ia UtSAWAY! 65k s ic tasr 2.5MM 
ever, specific heat range should be š h 
PIO Get e eae lane S RT SITENE © #25 
chosen carefully. Electrode gap should Air jet #0.7 
be 0.018-0.020 inch (0.45-0.50MM). Pilot air screw opening ...... i furn 


NGK type B8HN or B8HC spark plugs 
should be used to warm up engine. 


CARBURETORS. Two racing car- 
buretors are used with a remote float 
chamber for each. On 250 cc models 
Mikuni M26 carburetors are used; on 
350 cc models Mikuni M29 carburetors 
are used. On all models, make certain 
that carburetors are perfectly syn- 
chronized to open exactly alike when 
the throttle grip is opened. 

To adjust the float chambers, the 
rider should be mounted in normal 
riding position and all support 
(stands) should be removed from mo- 
torcycle. At this time, position the 
float chambers so that red points on 
side of main carburetor body are level 
with the red line on float chambers. 

Carburetor specifications are sub- 
ject to constant change therefore it 
is difficult to point out one set of 
specifications as correct for all cir- 
cumstances. The following A1-R jet 
sizes may be used as a guide. 


IGNITION. The ignition system 
magneto is mounted and driven simi- 
lar to the alternator used on Al Sa- 
murai. Ignition timing for Al-R should 
occur at 23 degrees BTDC. Ignition 
on A7-R models should be timed for 
27 degrees BTDC. 

Ignition breaker point gap should 
be 0.012-0.016 inch (0.3-0.4MM) be- 
fore changing the ignition timing. The 
breaker points should open as the pis- 
ton reaches 0.110 inch (2.79MM) 
BTDC, on A1-R models. Points should 
open when piston is 0.151 inch (3.81 
MM BTDC on A7-R models. Ignition 
timing should be checked and set for 
each cylinder and timing should be 
exactly alike. 


LUBRICATION. The engine is lu- 
bricated by oil injection and oil mixed 
with the fuel. Recommended oil to 
fuel ratio is 1 to 15 when using “Cas- 
trol R30” or “Shell Super MX-100” 
and gasoline with at least 97 octane 





and low lead content. The same type 
of oil should be used in the “SUPER- 
LUBE” oil injection tank. The oil in- 
jection should use approximately 1 
quart every 100 miles. The oil pump 
lever is normally 4% open; however, 
it may be opened between % to % 
depending on conditions. 

The clutch and transmission are lu- 
bricated by multi-grade SAE 10W-30 
automotive oil. 


CLUTCH CONTROLS. The clutch 
controls are adjusted the same as Al 
Samurai models except that the ad- 
justing screw (2—Fig. K3-14) should 
be backed out % turn (not % turn). 


SUSPENSION. Type and quantity 
of oil in the front suspension will de- 
pend on various conditions. Normal 
capacity is 200cc for each unit on 
Al-R models and 220cc on A7-R 
models. Oil used can be mixture of 
20% SAE 60 spindle oil and 80% 
SAE 30 motor oil. 

The rear shock absorbers can be 
adjusted to one of three settings to 
meet the conditions. Both must be set 
the same. ` 


SPECIAL NOTES. The front brake 
has two panels, each with two leading 
shoes. It is important that all four 
shoes contact drum at exactly the 
same time. 

Be extremely careful when servic- 
ing with fuel and oil. Filters should 
be used when filling to prevent for- 
eign matter from entering tanks. 

If possible, screws and nuts should 
be safety wired to prevent loosening. 
The oil and fuel lines should be at- 
tached using appropriate clamps and 
safety wire. 

The drive chain and all cables 
should be lubricated before each race. 
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Kawasaki F5, F6, F7 and F8 


REPAIRS 


PISTONS, RINGS AND CYLIN- 
DERS. Cylinder heads, head gaskets, 
cylinders, pistons and rings are diffe- 
rent than standard models. Rings 
are 1MM thick. The clearance between 
the piston and cylinder should be 
checked by measuring piston diameter 
at bottom of skirt in line with arrow 
on top of piston. Clearance should be 
0.0022-0.0026 inch (0.055-0.065MM) 
when first assembling. 


When breaking in, use the follow- 
ing procedure: 1. Ride for 5 minutes 
in fourth or fifth gear at a constant 
7,000 RPM. 2. Ride for at least 5 min- 
utes at a constant 8,000 RPM. 3. Re- 
move cylinder heads, cylinders and 
pistons and check for any polished 
surfaces on piston. If piston contacts 
cylinder wall it will be polished. 
Smooth any polished surface of piston 
carefully with #400 or #600 sand- 
paper. Clean thoroughly then reas- 
semble. 4. Ride for 5 minutes in fifth 
gear at a constant.9,000 RPM. 5. Ride 
for 2-3 minutes in fifth gear at full 
throttle. 6. Again remove the pistons 
and check for any polished surfaces 


on pistons and smooth with sand- 
paper. Also, check the chassis and en- 
gine for loose nuts or screws. 


CONNECTING RODS AND 
CRANKSHAFT. The crankshaft and 
connecting rods are similar to stan- 
dard parts; however, parts are not 
interchangeable. The rotary valve 
discs are not interchangeable. The left 
valve disc is marked “L” and the right 
valve disc is marked “R”. Be sure they 
are correctly installed. The hexagon 
headed screw with an oil passage must 
be installed in the upper front hole 
in the rotary valve cover plates. These 
screws should be installed using a 
6MM gasket between valve cover 
plate and the crankcase and a plain 
washer between the head of screw 
and cover plate. 


CLUTCH. The clutch is similar to 
standard models except that one more 
friction disc (18—Fig. K3-17) and one 
more driven plate (17) is used. Clutch 
drum (2), friction discs (18) and 
springs (7) are not interchangeable 
with standard models. 

CRANKCASE AND GEAR BOX. 
Crankcease service procedures are 


KAWASAKI 


MOTORCYCLE 


similar. Only the input shaft second 
gear (8—Fig. K3-20) and third gear 
(16) on the output shaft are inter- 
changeable with standard models. 
It is recommended that gears be re- 
newed as a complete set rather than 
individually. The 24MM snap rings on 
bearings should be renewed when dis- 
assembled. The sharp edged side of 
snap rings (5) should be toward 
washers (4). 


CHECK LIST. The following is a 
recommended check list before riding: 
1. Injection oil-quantity 
2. Fuel-oil mixture (15:1 ratio)- 
quantity 
8. Choke lever-fully open 
4. Throttle valves-synchronized 
5. Front and rear wheels-aligned and 
balanced 

6. Tires-air pressure and wear 

7. Spokes-loosening 

8. Brakes-operation and play 

9. Drive chain-play 

0. Rear shock absorbers-same posi- 
tion 

11. Front & rear suspension-operation 

12. Safety wires and pins-firmly at- 
tached 


125,175, 250 AND 350 CC 
SINGLE CYLINDER MODELS 


MODEL 


Displacement-ce 
Bore-MM 
Stroke-MM 
Number of cylinders 
Lubrication method 
Plug gap-inch 
Point gap-inch 
Ignition type 
Timing-degrees BTDC 
Electrical system voltage 
Tire size-Front 
Rear 
Tire pressure-Front 
Rear 
Rear chain free play-inch 
Number of speeds 
Weight-Lbs. (approx.) 
*Surface gap spark plug. 
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MAINTENANCE 


SPARK PLUG. Refer to the follow- 
ing chart for recommended spark 
plug application: 


NGK Champion 
PO airean B-10H L-19V 
Electrode 
Gap . 0.060 inch Surface Gap 
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F5 F6 F7 F8 
346 124 174 246.8 
80.5 52 61.5 68 
68 58.8 58.8 68 
1 1 1 1 
Oil Injection - 
0.060 0.024 None* 0.024 
None 0.012-0.016 None 0.012-0.016 
CDI Magneto CDI Magneto 
23@6000 23 23@6000 20 
6 6 6 6 
3.00x21 3.00x18 3.00x19 3.25x19 
4.00x18 3.25x18 3.50x18 4.00x18 
24 PSI 23 PSI 23 PSI 24 PSI 
31 PSI 28 PSI 28 PSI 31 PSI 
% % % % 
5 5 5 5 
265 231 233 270 
EEG © raes B-9HC L78 or L-3G CARBURETOR. A Mikuni sliding 
Electrode valve carburetor is used on all 
Gap . 0.024 inch 0.024 inch models. Ignition timing should be 
Fl ocras BUHX L-20V checked before making any carbu- 
Electrode retor adjustments. Check starter cable 
Gap . Surface Gap Surface Gap for % inch free play at lever on 
So cin dvaie B-8HC L-81 or L-6G handle bar. Cable has adjustment 
Electrode points at control lever and under fuel 
Gap . 0.024 inch 0.024 inch tank. The following specifications are 


SERVICE 


Fig. K4-1—Exploded view of typical car- 
buretor used on F5 and F8 models. 


. Throttle slide 11. Needle jet 


1 
2. Throttle stop rod 12. Main jet plug 
3. Mixing chamber 13. Main jet 
cap 14. Float bowl 
4. Throttle stop 15. Float 
screw 16. Float lever arm 
5. Throttle cable 17. Float valve 
adjuster 18. Needle jet setter 
6. Mixing chamber 19. Pilot jet 
top 20. Carburetor 
7. Throttle return body 
spring 21. Idle air screw 
8. Spring seat 22, Starter plunger 
9. Jet needle clip 23. Cable guide 
10. Jet needle 24. Start cable adjuster 


Fig. K4-2—Exploded view of typical car- 

buretor used on F6 and F7 models. Pilot 

jet is pressed into lower surface of body 
(20). Refer to Fig. K4-1 for legend. 
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Fig. K4-3—Float level (A) is adjusted by 
bending tang (B) in center of float arm. 


Make certain that both arms are of equal 
height. 





Fig. K4-4—Float level (A) is adjusted by 
bending tang (B) on F6 and F7 models. 


standard. Refer to Fig. K4-1 for F5 
and F8 models and Fig. K4-2 for F6 
and F7 models. 


F5 Carburetor model ..... VM 32-SC 
Ma JOE. CIIN rawis RENN S pie oan 125.5 
Needle jet (11) ................. 0-8 
Jet needle (10) .............. 5 EJ 8 
Pilot Jet (19) ssccncemsiaveaisagess 35 
Throttle valve (1) ............... 2.5 
Air screw (21) turns out ........ 1% 
F6 Carburetor model ...... VM 24 SC 
Main “jet (18) «sa cad igucese seins 125 
Needle jet (11) ................. 0-4 
Jet needle (10) ............... 4313 
Pilot: Jet sasien camexwismiswesaes 30 
Throttle valve (1) ............... 2.5 
Air screw (21) turns out ........ 1% 
F7 Carburetor model ...... VM 26 SC 
Main, jet (13) cssis 6 css was ote tones ous 105 
Needle Jet CLL): so Sine passiewe fave 0-2 
Jet needle (10) .............. 4 EJ 3 
PHot jët isis oie tive sere ae Cas eae ses 30 
Throttle valve (1) sc ssis geese ces 2.5 
Air screw (21) turns out ........ 1% 
F8 Carburetor model ...... VM 30 SC 
MAIN Jeb. C13): ais igs Psee sae vee Be 117.5 
Needle jet (11) ................. 0-8 
Jet needle (10) .............. 5 FL 9 
Pilot get GID): ses. ae: oi owe eN aai iie 30 


Throttle valve (1) ............... 2.5 
Air screw (21) turns out) ....... 1% 

Clip (9) in second groove from top 
of needle (10) on F8 models and in 
third groove on all other models. Idle 
stop (4) should be adjusted to provide 
an idle speed of 1300-1500 RPM on 
F6 models and 1000-1300 RPM on all 
cther models. 

Dimension (A—Fig. K4-3) should 
be % inch on models with float sep- 
arate from arm (F5 and F8). Float 
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level (A—Fig. K4-4) on F6 and F7 
models should be 1% inch (28 MM). 
On all models, adjustment is accom- 
plished by bending tang (B—Fig. 
K4-3 or Fig. K4-4). 

Main jet may be changed on all 
models by removing plug from car- 
ouretor cover and then removing plug 
(12) and main jet (13). 

Make certain that vent line (D— 
Fig. K4-7 is not crimped or ob- 
structed as this will cause flooding. 

IGNITION AND ELECTRICAL. All 
models are equipped with a 6 volt 
battery and a rectifier to convert AC 
current to DC for battery charging 
and lights. 

Energy transfer magneto ignition is 
used on F6 and F8 models; Capacitor 
Discharge Ignition (CDI) is used on 
F5 and F7 models. The ignition charg- 
ing coil and breaker points (F6 & F8 
models) or trigger coil (F5 & F7 
models) are located under the fly- 
wheel. The ignition high tension coil 
is located on frame under fuel tank 
on all models. The CDI control box 
is located under the seat, next to the 
oil tank on F5 and F7 models. 

On F6 and F8 models, breaker 
point maximum gap should be set to 
0.012-0.016 inch and ignition timing 
is changed by varying gap within 
these limits. Timing marks are located 
on crankcase and flywheel similar to 
marks shown in Fig. K4-5. Timing 
can be checked with engine stopped. 
When flywheel is turned in normal 
direction of rotation, breaker points 
should just open as timing marks 
(A&B) are aligned. 

Timing on F5 and F7 models can 
only be checked with a power timing 
light. Marks (A&B) should align at 
4000 RPM. Timing may be adjusted 
by moving base plate that ignition 
coils are mounted on beneath fly- 
wheel. Clockwise movement will ad- 
vance timing. 





Fig. K4-5—With engine running at 4000 
RPM, timing marks (A&B) should appear 


with the aid of a power timing light. 
NOTE: An additional spark may cause 
seizure, refer to text. 
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Fig. K4-6 — Simplified 

diagram of CDI system 

used on F5 and F7 
models. 


MAGNETO 


Explanation and Inspection of CDI. 
(Fig. K4-6) As the magneto rotor 
turns a current is set up in the igni- 
tion charging (exciter) coil. This cur- 
rent is diode rectified and used to 
charge the capacitor in the control 
unit (CDI box). A current is also 
produced in the trigger (signal) coil. 
This trigger signal, on striking the 
SCR (thyristor), releases the charge 
stored in the capacitor to the high 
tension coil. Position of the trigger 
coil, in relation to the magneto fly- 
wheel, determines ignition timing. 

Some checks possible on the CDI 
system include checking resistance 
across the trigger coil (smallest of 
three coils on magneto stator) and 
resistance in the charging coil 
(mounted directly beneath the trig- 
ger coil). Proper resistance between 
red/white wire and black wire on 
charging coil is 250 ohms +10%. 
Proper resistance between blue wire 
and black wire on trigger coil is 75 
ohms +10%. 

Ignition coil should check 0.21 ohms 
+10% between green/white wire and 
black wire and 1.8 ohms +10% be- 
tween the high tension lead and black 
wire. 


Kawasaki has a special service 


tester to check operation of the CDI 
control box. A check possible without 
the service tester may be done with 
a power timing light. Marks (A&B— 





(A&B) should align 


K4-7 — Marks 
when throttle is in idle position on F6, F7 
and F8 models, 


Fig. 
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Fig. K4-5) should align at 4000 RPM. 
Move timing light 180 degrees around 
flywheel and observe timing mark 
(B) on flywheel at this point. Slowly 
check the remainder of the flywheel 
circumference for additional ignition 
locations. Any ignition location other 
than 23 degrees Before Top Dead 
Center and 23 degrees Before Bottom 
Dead Center is abnormal and may 
cause engine seizure. The CDI box 
is faulty and should be renewed if 
ignition occurs at other than 23 de- 
grees BTDC and 23 degrees BBDC. 

A solid state voltage regulator 
(located beneath fuel tank) is used 
in the system. Regulator should main- 
tain voltage to battery at 7.0+ 0.5 
volts. A damaged regulator may over- 
charge the battery or dump all cur- 
rent from alternator, making starting 
difficult and plug fouling probable. 


LUBRICATION. Recommended 
transmission lubricant for all models 
is SAE 10W/30 motor oil or ATF. 
Capacity of F5 and F8 models is 41 
oz F6 and F7 models require only 
24 oz. of lubricant in gear box. Oil 
should be maintained between two 
marks on dipstick with dipstick 
screwed in and motorcycle in a verti- 
cal position. Renew transmission 


fluid at 2000 mile intervals. 





Fig. K4-7A—Oil pump adjustment on F5 
models should be checked with throttle 
wide open. Align dot (B) with mark (A) 
on oil pump, disregard mark (C) used to 
check aliqnment on other models. 
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Fig. K4-8—View of clutch release arm with 
cable adjusted correctly. 


The engine is lubricated by an 
automatic oil metering system that 
meters oil in direct relation to the 
amount of throttle opening. Only oils 
recommended for use in two cycle 
air cooled engines should be used. If 
allowed to run dry, oil system must 
be bled of all air. Loosen oil inlet 
line and allow oil to flow until air 
is no longer present in oil seeping 
from fitting. Remove air from pres- 
sure lines by running engine at idle 
and holding pump lever in full on 
position until thick smoke is coming 
from exhaust. 

Oil pumps on F6, F7 and F8 models 
should be adjusted so that marks 
(A&B—Fig. K4-7) are aligned with 
throttle in the idle position. Oil pump 
on F5 models should be adjusted 
with throttle wide open. Dot (B— 
Fig. K4-7A) should align with mark 
(A) at this point. Slack should be 
taken from throttle cables on all 
models before oil pump adjustment 
is made. Cable adjusters are located 
under fuel tank. 

Note: If tachometer stops working, 
oil pump should be checked carefully 
because oil pump is driven from 
tachometer gear. 


CLUTCH CONTROLS. Remove 
drive sprocket cover and turn cable 
adjuster beneath fuel tank to obtain 
90 degree angle (Fig. K4-8) in re- 
lease arm. Reinstall cover and remove 
rubber plug on F5 and F8 models or 
magneto cover.on F6 and F7 models. 
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Fig. K4-9—Exploded view of F5 front 
suspension unit. Other units are similar. 


1, Steering head bolt 13, “O” ring 

2. Fork pinch bolt 14. Spring seat 

3. Steering head washer 

4, Bearing cone 15. Fork spring 

5. Steering stem 16. Inner fork tube 
6. Fork pinch bolt 17. Fork cylinder 
7. Head light holder assembly 

8. Damper rubber 18, Dust shield 

9. Retaining clip 19. Retaining clip 
10, Rubber plug 20. Oil seal 

11. Fork top bolt 21. Outer fork tube 
12, Adjuster 22, Oil drain screw 


Loosen lock nut (1—Fig. K4-10) and 
back out adjusting screw (2) until 
loose. Turn screw in until a slight 
resistance is felt and then back it out 
¥%-¥% turn and tighten lock nut (1). 
Adjust cable to obtain % inch free 
play in clutch lever pivot on handle. 


SUSPENSION. Forks on F5, F7 and 
F8 models may be adjusted by vary- 
ing the front axle location, internal 
spring tension and steering stem 
height in relation to fork tubes: Many 
variations are possible but generally 
speaking, the farther forward the 
axle, the quicker the steering. Rear- 


Fig. K4-10 — Exploded 

view of F5 clutch and 

actuating parts. Other 
units are similar. 


1. Lock nut 

2. Adjusting screw 

3, Release lever base plate 
= Release spring 
6 
T 





. Release arm 
. Push rod 
. Push rod 
8. Thrust washer 
9. Clutch boss and 
primary gear 
10, Bushing 
11. Thrust washer 
12. Clutch hub 
13. Friction disc 
14, Steel ring 
15, Steel plate 
16. Spring plate pusher 
17. Spring plate 
18. Clutch spring 
19. Spring guide 
20. Punched lock 
washer 
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Fig. K4-11 — Exploded 
view of F6 & F7 type 
transmission, Gear shift 
forks (19 & 20) are 
identical parts. 


. Needle bearing 

. Thrust washer 
Thrust washer 
Second drive gear 

. Fourth drive gear 
Third drive gear 
Fifth drive gear 

. Drive shaft 

. Neutral switch cover 
10. Neutral switch rotor 
11. Shift drum 
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12. Locating pins 

13. Change drum plate 

14. First output gear 

15. Thrust washer 

16. Needle bearing 

17. Kick idle gear 

18. Snap ring 

19. Shift fork 

20. Shift fork 

21. Shift fork guide pin 

22. Shift fork 25. Output shaft 

23. Drive sprocket 26. Second output gear 

24. Engine sprocket 27. Fourth output gear 
collar 28. Snap ring 


ward movement of axle will make 
steering slow thus more stable at 
high speed. To change tension of in- 
ternal spring, remove plug (10—Fig. 
K4-9) and turn adjuster (12) with 
screwdriver. Pin through adjuster en- 
gages detents in top bolt (11) to 
change tension. Make certain that 
both fork tubes are adjusted the 
same. Rough riding conditions norm- 
ally require a stiff spring action. 

Front forks on F6 models are ad- 
justable only in steering stem to fork 
location. After loosening triple clamp 
bolts, fork tubes may be moved up 
or down in steering head. Locating 
the steering stem down on fork tubes 
will quicken steering and reduce high 
speed stability. 

Oil used in front forks should be 
a mixture of 65% SAE 30 motor oil 
and 35% SAE 60 spindle oil. Refer 
to the following for fork oil capaci- 
ties: 


BOS cccne EREU miete eke soley Oita 175cc each 
BGs 65 sack E S sieeve sigs Wye 170cc each 
Fi smeamest armia eens cs 115cc each 
PE 24.0 5 is Fale ees eee ie. A 175cc each 


Rear suspension units are adjust- 
able to five different positions de- 


fs 


Vegi 2 
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13 15 14 





28 29 30 31 32 


29. Third output gear 
30. Lock washer 

31. 5/32 Steel ball 

32. Fifth output gear 


pending on rider preference. Units 
are not repairable and should be 
renewed if leaking or damaged. 


REPAIRS 
CYLINDER, HEAD AND PISTON. 


Cylinder and piston may be removed 
without dismounting engine from 
frame. Refer to the following repair 
specifications: 
Maximum cylinder taper or out 

OL, ROUNG) vate, autet d Oona s 0.002 inch 
Ring end gap ........ 0.008-0.012 inch 
Piston skirt to cylinder clearance— 


EBS! <iasasayaani mores s 0.0035 inch 
FO and FI oie share ove severe 0.0028 inch 
BOG E eee heel wera mca x oui 0.0024 inch 


Install pistons with arrow on dome 
toward front of engine (exhaust side). 
Install piston rings with markings on 
top side. Top piston ring has more 
depth than lower rings and should 
not be interchanged. Place expander 
ring in lower groove before installing 
outer ring. DO NOT place expander 
in top ring groove. Piston pin should 
be a snug hand fit in piston. Renew 
piston pin retaining clips after each 
usage. Measure piston % inch from 
bottom at a right angle to pin hole 
for cylinder clearance check. 

Use of three or more head gaskets 
is recommended in F5 models to 
obtain 120-125 PSI compression. 

Head should be torqued using a 
cross pattern. Tighten large nuts first 
to a torque of 25 foot pounds and 
then tighten small bolts to 14 foot 
pounds on F5 and F8 models. F6 and 
F7 head bolts should be torqued to 
14 foot pounds. 


CRANKSHAFT AND CONNECT- 
ING ROD. Crankcase halves must be 
separated to remove crankshaft as- 
sembly. Maximum eccentricity of 
crankshaft is 0.004 inch with crank- 
shaft supported on “V” blocks. Clear- 
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Fig. K4-12—Arrangement 
of transmission gears in 
typical F5-F8 unit. Shift 
forks are identical on F8 
models but must be re- 
installed correctly on F5 
models (See text). 


Fig. K4-13—View of gear installation typical of F5 and F8 models. 


ance between large end of connecting 
rod and crank cheek should be 0.0098- 
0.012 inch. 

Torque nut that retains flywheel to 
70 foot pounds. 


CLUTCH. Clutch is a wet multi- 
disc unit operated by push rods run- 
ning through the drive shaft of trans- 
mission. Clutch is similar for all 
models except for the number of 
plates instalied. Refer to Fig. K4-10 
and the following specifications: 
Standard friction disc (13) thickness— 


ERT 0.11 inch (2.8 MM) 
5 oo S: 0.16 inch (4.0 MM) 
iy eee oe 0.12 inch (3.0 MM) 
UE ieee tks 0.11 inch (2.8 MM) 
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Minimum friction disce thickness— 


FO ace cnetabe wren ate 0.10 inch (2.5 MM) 
EG: ssxcuxes saws 0.15 inch (3.7 MM) 
ae eoar nce tates 0.11 inch (2.7 MM) 
FB eé.casvecewne 0.10 inch (2.5 MM) 
Standard clutch spring (18) free 
length— 
ES: oriris masse 1.42 inch (36.0 MM) 
EO usidrena 1.36 inch (34.5 MM) 
ET odece ore 1.36 inch (34.5 MM) 
PE snasasseas 1.32 inch (33.6 MM) 


Minimum clutch spring free length— 
ED csocicmiss 1.36 inch (34.5 MM) 


FO s.2saskes sis 1.30 inch (33.0 MM) 
ET ahve lots ies 1.30 inch (33.0 MM) 
ES wsveegeces 1.27 inch (32.2 MM) 
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Fiq. K4-14—Arrangement of thrust washers 
on kick starter idle gear on F5 model. F8 
does not have washer beneath gear. 175 
and 125cc models have two thrust washers 
under gear as shown in Fig. K4-11. 


Check push rods (6 & 7) to make 
certain they are not bent. F6 models 
do not have steel rings (14) and 
clutch primary drive gear is remov- 
able. 


CRANKCASE AND GEARBOX. 
Transmission may be removed after 
separating the crankcase halves. 

Steel balls (31—Fig. K4-11) are 
used as neutral detent only on F6 
and F7 models. Use a light grease 
to locate balls in shaft grooves while 
assembling fifth gear (32). Make cer- 
tain that steel balls correctly engage 
the three cut outs in gear. On all 
models, transmission and shift drum 
must be placed in right engine case 
as a unit. Refer to Fig. K4-12 and 
K4-13 for proper arrangement of 
gears. Shift forks (A, B & C—Fig. 
K4-12) are identical on F8 models 
but are machined differently on F5 
models and must be installed cor- 
rectly. Second and third gear shift 
fork is milled at (A). Fourth and 
fifth gear shift fork is left unma- 
chined (B) and first gear shift fork 
is flycut at (C). 

F5 and F7 models are equipped 
with a fuel pumper valve (Fig. K4- 
15). The fuel pumper valve is used 
to remove any accumulation of fluid 
(water or fuel) from bottom of car- 
buretor cover. If diaphragm (B) is 
ruptured (as in A), valve will pass 
foreign material to crankcase and 
cause damage to bearings and cylin- 
der. In the event that a new dia- 
phragm is not available, a gasket 
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Fig. K4-15 — Exploded 
view of fuel drain pump 
used on F5 and F7 mod- 
els. It is harmful fo en- 
qine if operated with a 
ruptured diaphragm. 


should be fabricated to completely 
seal unit. Operation with unit sealed 
will not impair performance, but the 
possibility of flooding exists. 


SPEED TUNING 

The F81M is the competition version of 
the F8 Enduro. Many design features and 
tune up specifications of the F81M may be 
incorporated in standard F8 parts to in- 
crease the performance of this model. 

A speed kit is available from Kawasaki 
to increase performance of the 350cc F5 
(Big Horn). Many standard F5 parts may 
be modified to meet F5 Speed Kit specifi- 
cations. 

Also listed in this section are some speed 
tuning recommendations for the 125cc F6. 

Any modification of standard parts or 
installation of high performance parts will 
void the manufacturers warranty. 


F6 (125CC) Models 


IGNITION. Standard magneto should 
be removed. A racing magneto (Ka- 
wasaki part #21002-005) is recom- 
mended. Ignition should occur as 
piston reaches 2.50 MM (0.098 inch) 
BTDC. 


CARBURETOR. A standard F7 
(175cc) carburetor is recommended. 
The following jet sizes are suggested 
for use in the 26 MM unit: 


Main Tet sss asa seep vate gioco iene om 107.5 
Throttle valve ..........eeeeeeeee 2.5 
Pilot Jeb aac. capes ees qerees cesses? 35 
Needle Jel .cciicisiwie is ntara n ons oe ere 0-2 
Jet needle ............ eee eeee 4 EJ 3 


Initial setting for pilot air screw 
as 1% turns out from a lightly seated 
position. 


CYLINDER AND CYLINDER 
HEAD. Head should be milled to 
obtain a compression ratio of 8.5:1. 
Milling 2 MM (0.078 inch) from head 
and remachining 15 degree taper in 
edge of combustion chamber will at- 
tain desired volume of head (10cc). 
It may be necessary to remove more 
than 0.078 inch to obtain desired 
volume. 

Only cylinder modification sug- 
gested is to raise top of exhaust port 
2 MM (0.078 inch). This will bring 
top of port to 33 MM (1.299 inch) 
from top of cylinder. 

The rotary valve cover used on F6 
models will accept the F7 carburetor 
without modification. Rotary valve 
should be cut to open 5 degrees earlier 





l- B es 
Fig, KT4-1 — Performance of F6 Enduro 
models may be improved by modifying the 
standard exhaust pipe. 
. 880MM (14.96 inch) D. 21MM (0.826 inch) 


. 155MM (6.102 inch) E. Rear of standard 
. 200MM (7.874 inch) exhaust pipe 


awe 


than standard and close 10 degrees 
later than standard. Intake should be- 
gin 120 degrees BTDC (115 degrees 
standard) and close 65 degrees ATDC 
(55 degrees standard). 


EXHAUST SYSTEM. The standard 
F6 muffler may be modified to im- 
prove performance. NOTE: This mod- 
ification is recommended for units 
that will be operated off road ex- 
clusively. 

Remove section of tail pipe 380 MM 
(14.960 inch) from seam of header 
pipe (Fig. KT4-1). Install cone and 
stinger assembly as shown. Stinger 
should be 21 MM (0.826 inch) in 
diameter and 200 MM (7.87 inch) 
long. Rear cone should be 155 MM 
(6.102 inch) in length. 


F5 (350CC) Models 


IGNITION AND ELECTRICAL. Re- 
move all lights and voltage regulator. 
Connect blue, black and white/red 
wire from magneto to CDI control 
box. Black/white wire from control 
box may be connected to a kill switch. 
All other wires from magneto should 
be left disconnected and secured out 
of the way. 


CARBURETOR AND INDUCTION 
SYSTEM. The F5 Speed Kit is 
equipped with a VM 32 SC carburetor 
with a #145 main jet installed. 

Rotary valve cover and right crank- 
case half should be matched so that 
passageway is free of steps or other 
obstructions. Rotary valve used in the 
F5 Speed Kit has a 35 degree longer 
duration than the standard rotary 
valve (Fig. KT4-2). 

A high capacity air filter is in- 
stalled in the F5 Speed Kit carbu- 
retor cover. A standard cover may be 
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Fig. KT4-2—Solid line represents outline 

of F5 Speed Kit and F81M rotary valve. 

Configuration of standard F5 and F8 rotary 
valve is shown by dotted lines. 


drilled and a speed kit filter element 
installed. 

LUBRICATION. A 15:1 fuel-oil mix 
should be used for competition. Oil 
pump and oil tank should be ‘left 
intact but oil pump control cable 
should be removed. Allow pump to 
operate in idle position. Same type of 
oil should be used in fuel mix as is 
used in oil metering system. 


CYLINDER, HEAD AND PISTON. 
Standard Big Horn cylinder head is 
used with the speed kit. 

A two ring piston is used with a 
recommended cylinder clearance of 
0.0039-0.0043 inch. Both rings used 
are same size as standard top piston 
ring. Standard ring end gaps should 
be used. 

Major difference in the F5 Speed 
Kit cylinder is the location and size 
of the exhaust port. Kit exhaust port 
is 40.2 MM (1.582 inch) from top of 
cylinder. Standard port is 44 MM 
(1.732 inch) from top of cylinder. 
Width of exhaust port is unchanged, 
as are all other ports however, ex- 
haust port is 3 MM (0.118 inch) taller 
than standard. 

EXPANSION CHAMBER. The F5 
Speed Kit is equipped with an expan- 
sion chamber. 


F81M (250CC) Models 


IGNITION AND ELECTRICAL. 
Standard recommended spark plug 
for the F81M is an NGK type B-9HC. 

A special racing magneto is fitted 
and ignition is timed to occur 19 
degrees BTDC. Cylinder head should 
be removed and piston position 
checked with a dial gage to adjust 
ignition timing. Piston will be 0.093 
inch (2.35 MM) BTDC at correct 
position for ignition. Timing may be 
adjusted by moving breaker point 
base plate. 

CARBURETOR. The F81M is 
equipped with a VM 30 SC Mikuni 
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sliding valve carburetor. Refer to the 
following standard F81M carburetor 
specifications: 


Man Jet oers tees ws sais hie #130 
Jet Needle rosaria sures Gia eae pales E5 
Needle: JEt cnc cvedetam sexier < 0.6/2 
Pot- Jeka oma. ohare AE EAE #40 
Throttle valve ............00e cues 2.5 
planter Jeb. cp ssciGucanoesemesws #60 


Initial setting of pilot air screw is 
1% turns out from a lightly seated 
position. 


LUBRICATION. Gear box capacity 
of F81M models is approximately 1 
quart (34 oz.) A high quality of SAE 
30 motor oil or ATF should be used 
and should be renewed after every 
100 hours of operation. 

Engine lubrication is done entirely 
by the fuel-oil mix used in the fuel 
tank. Oil intended for use in air 
cooled two cycle engines should be 
mixed with 16-20 parts gasoline to 
one part oil. 


MOTORCYCLE 


PORT TIMING. Transfer ports on 
F81M models are timed at 59 degrees 
as are standard F8 transfer ports. The 
exhaust port on the F81M is posi- 
tioned to open 87 degrees 40 minutes 
before and after BDC. Standard F8 
exhaust opens 83 degrees before and 
after BDC. Rotary valve is shaped so 
that intake opens 130 degrees BTDC 
and closes 65 degrees ATDC. The dif- 
ference between a standard F8 rotary 
valve and the F81M rotary valve may 
be seen in Fig. KT4-2, 





KAWASAKI 


GA2, G3 AND G4 SINGLE CYLINDER MODELS 


100E 
G3ss G3TR100 

MODEL GA2 G3TR90 G31M G4TR 
Displacement-cc ......cccccsccccccccces 89 99 99 
Bora MM oenas E EERE 4 47 49.5 49.5 
Stoke MM jos sisieiscis o00.0 emcieesieeisiaes 51.8 51.8 51.8 51.8 
Number of cylinders ...........eeeeeeee 1 
Oilstael rauo <:c:scaccieiacterts.esns nano ee Oil Injection Oil Injection 1:20 Oil Injection 
Plug: Qap-inch: 3s éisiew.ersie vais-ors oe eteceromunsine 0.024-0.027— 
Point Goapuneh: csccsiesne aie ss arelcieitwmsds’ 0.012-0.016- 
Henition; MING’ soenen sess rasis kase Fixed. 

Piston position BTDC-inch ............ 0.077 0.077 0.103 0.077 
Electrical system voltage ..........0000+ 6 Co aise sean, 6 6 
Tire) SIZO-FrOnt: seumicweoets tr Weim stewiels 2.50x18 2.75x18 3.25x18 3.00x18 

OGL ATETEA ATTE 2.50x18 2.75x18 3.25x18 3.00x18 
Rear chain free play-inch ............6. % % % % 
Number of speeds) s.vsccasises.ce nd seaiewrwes 5 5 5 57 
Weight-lbs. (approx.) ......eeeeeeeeeeee 174 183 178 185 


*G4 TR and 100E models are also equipped with 2 speed secondary transmission. 

















. Fuel valve 

. Float 

. Main jet 

. Needle jet 

. Pilot jet 

. Jet needle 

. Float bowl 

. Venturi 

. Throttle slide 

. Jet needle clip 

. Stop rod 

. Starter plunger 
. Throttle return 
spring 

. Idle speed screw 


Fig. K5-1—Basie Mikuni sliding valve car- 
buretor is common fo all models. 
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MAINTENANCE 

SPARK PLUG. An electrode gap of 
0.024 inch is recommended for all 
models. A type B-7HZ NGK plug is 
recommended for normal use in all 
street models. Model G31M requires 
a racing type B-8HN. For extended 
hard use in other models, a NGK type 
B-8HC is recommended. 


CARBURETOR. Refer to Fig. K5-1 
for exploded view of typical Mikuni 
sliding valve carburetor used on all 
models. Idle air screw on front of 
carburetor should be 1% turns out 
from a lightly seated position on all 
models except the 100E, G4TR and 
100cc G3TR which require 134 turns 
out. Refer to Fig. K5-1 and the fol- 
lowing standard specifications: 
G3TR, GA2 AND G3SS (90cc) 


Carburetor model ........ VM 19 SC 
Main Jef (3). <i.casisa sac acccmes #160 
Needle jet (4) ........ceeeeeeeee E-4 
Pilot: jet (5) wecscvewsscesnswes #17.5 
Jet needle (6) cscs seine Swe e ss 512 


G4TR, 100E AND G3TR (100cc) 


Carburetor model ........ VM 19 SC 
Main jet (3) ccsciesoccsccseses #180 
Needle jet (4) ........-eeeeeeeee E-6 
Pilot jet (5) secserioseasoasa #17.5 
Jet needle (6) ....-..ceeeeeeee 511 


G31M (100cc) 


Carburetor model ........ VM 24 SC 
Main Jet: (3) cases sis esis vores creer #180 
Needle jet (4) .......cc cece eeee 0-6 
Pilot: Jet: (O) aacacsioxacscaiewees #35 
Jet needle (6) .............- 4DG6 


Clip (10) should be in third groove 
from top of needle (6). Float level 
(A—Fig. K5-2) should be set at 0.83- 
0.94 inch (21-24 MM) on all models 
and is adjusted by bending tang (B). 


IGNITION AND ELECTRICAL. 
Models equipped with lights use an 
alternator and rectifier to produce 
current for battery charging, indica- 





Fig. K5-2—Float level (A) should be 21- 

24MM and is adjusted by bending tang 

(B). Float bowl gasket should be removed 
when checking. 


SERVICE 


tor lights and horn. Head and tail 
light are operated by AC current from 
the alternator. 

Ignition points should be set to a 
maximum gap of 0.012-0.016 inch on 
all models. 

Ignition should occur (points just 
open) as piston reaches 0.103 inch 
(2.58 MM) BTDC on G31M models. 
A mark on the magneto rotor will 
align with a mark on the contact 
breaker base plate at this time. Igni- 
tion on all other models should occur 
as piston reaches 0.077 inch (1.96MM) 
BTDC. Timing marks (B&C—Fig. 
K5-3) will align as crankshaft passes 
correct position for ignition. It will be 
necessary to remove the left engine 
cover to view timing marks on all 
models. G4TR and 100E models are 
equipped with a two speed trans- 
mission on left engine case that must 
be removed before case may be re- 
moved (Refer to CRANKCASE AND 
CRANKSHAFT section). 

Timing on G31M models may be 
adjusted by moving contact breaker 
base plate. All other models have 
points located beneath flywheel on a 
stationary base plate. Timing may be 
adjusted slightly by varying point gap 
within the specified limits. Flywheel 
must be removed to renew contact 
breaker assembly on all models ex- 
cept G31M. 


LUBRICATION. Recommended 
transmission lubricant is SAE 30 
motor oil. Capacity is 0.74 qt. and 
fluid should be renewed every 1800 
miles. Maintain oil level between two 
marks on dipstick with dipstick 
screwed in and motorcycle in vertical 
position. 

Oil used for engine lubrication 
should be type recommended for use 
in air cooled two cycle engines only. 
G31M models require a 20:1 fuel to 
oil mixture in fuel tank. A recently 
overhauled G31M should use a 16:1 
fuel to oil ratio. All other models are 
lubricated by an automatic oil meter- 
ing system. Oil from tank is pumped 
and metered to the rotary valve 
cover in amounts porportionate to de- 
gree of throttle opening. 





Fiq. K5-3—Point qap may be set by reach- 


ing through hole (D) in flywheel (A). 
Timing marks (B&C) will align when crank- 
shaft is in correct position for ignition. 





Fig. K5-4—Turn cable adjuster (C) to ob- 
tain proper alignment of marks (A&B), 
Aligning marks (A&B—Fig. K5-4) 

should be aligned when throttle is in 

idle position. On units with no align- 
ing marks, pump control arm should 
move full against stop at idle position. 

In either case, oil pump control arm 

and throttle slide should begin to 

move at same instant. 

Pump must be bled if removed or 
allowed to run dry. Loosen bolt that 
secures oil line from tank to oil pump. 
Oil should be allowed to flow until 
air is no longer present in oil com- 
ing from fitting. After tightening all 
bolts, start engine and allow it to 
idle while holding oil pump control 
arm in full ON position. Run engine 
in this manner until thick smoke is 
coming from exhaust. 


CLUTCH CONTROLS. Turn clutch 
cable adjusters at both ends to obtain 
maximum slack. Remove carburetor 
cover and loosen lock nut (C—Fig. 
K5-6). Turn cable adjuster (B) until 





Fig. K5-6—Turn cable adjuster (B) to ob- 
tain 90-100 degree angle (X). Refer to 
text for adjustment of screw (D). 


Kawasaki GA2, G3 and G4 





Fig. K5-7—Adjust clutch cable to obtain 
1s inch free play at pivot (A). 
a 90-100 degree angle is formed (X) 
between the release arm and base 
plate. Back adjusting screw (D) out 
until loose then turn it in slowly 
until a slight resistance is felt. Back 
screw (D) out % turn and tighten 
lock nut (C). Turn cable adjusters to 
obtain % inch free play in pivot of 
control lever (A—Fig. K5-7). 


SUSPENSION. GA2, G3TR and 
G8SS models require 130cc of a mix- 
ture of 80% SAE 30 motor oil and 
20% SAE 60 spindle oil in each front 
suspension unit. Oil is used in G31M, 
G4TR and 100E front fork tubes 
should be a mixture of 65% SAE 30 
motor oil and 35% SAE 60 spindle 
oil. G31M units require 170cc each; 
G4TR and 100E units require 170cc 
of oil each. 
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Fig. K5-8—Exploded view of G4TR front 
suspension unit. Others are similar. 


1, Steering stem bolt 11, Tube guide 

2. Steering head 12. Oil seal 

3. Bearing cone 13. Outer fork tube 

4, Steering stem 14, Oil drain screw 

5. Fork tube pinch bolt 15. Fork top bolt 

6. Head light holder 16. Washer 

7. Gasket 17. ‘‘O” ring 

8. Dust shield 18. Fork spring 

9. Outer tube nut 19. Fork spring holder 
10, “O” ring 20, Inner fork tube 


Kawasaki GA2, G3 and G4 


Forks may be disassembled by 
clamping the outer tube nut (9—Fig. 
K5-8) in a vice and turning lower 
tube (Fig. K5-9). Care should be 
taken to prevent damage to outer 
tube nut. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
Cylinder and piston may be removed 
without dismounting engine from 


frame. Refer to the following repair 
specifications: 





Fig. K5-9—Hold outer tube nut in a vise 
and turn the outer tube to disassemble. 





Fig. K5-10—Pistons are usually installed 
with the arrow on dome toward front 
HOWEVER, piston ring locating pins must 
always be toward rear of engine. 





Fig, K5-11—Rotary valve cover should be 
tightened in sequence shown. Check con- 
dition of seals and "O" rings in cover. 
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Piston ring end gap. .0.008-0.012 inch 
Piston skirt to cylinder clearance 


GSIM os sescesensaeeced 0.0036 inch 

All others ............. 0.0014 inch 
Maximum cylinder taper or 

out of round ............ 0.002 inch 


Pistons are usually installed with 
the arrow on dome toward front 
(exhaust port) HOWEVER, piston 
ring locating pins must always be 
toward rear of engine. All rings are 
installed with markings on the top 
side. Chrome ring belongs in top 
groove. Measure piston skirt 3 inch 
from bottom at a right angle to pin 
hole for cylinder clearance check. 
Pistons are available in standard and 
two oversizes for all models except 
the G31M. G31M is equipped with a 
hard chrome plated cylinder and 
should not be honed or overbored. 
Use a cross pattern and torque head 
to 8.5-11 Ft. Lbs. 


CRANKCASE AND CRANKSHAFT. 
Crankcase halves must be separated to 
remove the transmission and crank- 
shaft. Crankshaft should not be dis- 
assembled unless proper tools are 
available to correctly reassemble. 
Maximum crankshaft runout is 0.0012 
inch. Connecting rod side clearance 
should be 0.0098-0.012 inch. 

Care should be taken to prevent 
rotary valve from drying out or ab- 


MOTORCYCLE 


sorbing water. Check rotary valve 
for wear or damage and coat liberally 
with two cycle engine oil before rein- 
stallation. Inspect seals in rotary 
valve cover for tears ər cracks. Use 
sequence (Fig. K5-11) to tighten 
rotary valve cover retaining screws. 

Inspect transmission for worn or 
broken teeth and worn shift forks. 
Cotter pins in shift forks must be 
installed correctly (Fig. K5-13) or 
heads of cotter pins will bind shift- 
ing mechanism in case. 

A two speed gear box is mounted 
at outboard end of output shaft on 
G4TR and 100E models. Place the 


selector in “L” position and remove 
the four screws that secure 


cover. 





Fig. K5-13 — Note position of cotter pin 
heads (A) on shift forks. Tangs must be 
bent flat. 





Fig. K5-12—Exploded view of G4TR transmission, Other units are similar but do not 
i have two speed gear box (20 thru 25) and enlarged output shaft (18). 


1. Low and second 8. Neutral switch 


shift fork cover 
2. Fourth and fifth 9. Kick idle gear 
shift fork 10. Output shaft first 
3. Third shift fork gear 
4. Shift fork guide 11. Output shaft 
pin fourth gear 
5. Change drum pin 12. Snap ring 
plate 13. Thrust washer 
6. Change drum 14. Output shaft 
7. Neutral switch second gear 


15. Output shaft 
third gear 


16. Output shaft 24. Low gear 


fifth gear 25. Shift rod 
17. Snap ring 26. Kick pinion 
18. Output shaft 27. Drive shaft 
19. Steel balls 28. Fourth drive gear 
(8 required) 29. Second and third 
20, Counter shaft drive gear 
21. Counter gear 30. Fifth drive gear 
22. Drive sprocket 31. 7/32 steel ball 
(15 teeth) 32. Drive shaft thrust 


23, High gear plate 


SERVICE Kawasaki GA2, G3 and G4 


stalled on GA2 and early G3 models 
is not eccentric and has no adjust- 
ment. 


Fig, K5-14 — Exploded CLUTCH. A wet multi-disc type 
view of two speed gear clutch is used on all models. A snap 
box used on G4TR and ying on the transmission shaft is used 


100E models. t latch 
1. Filler plug DISSCELE CIULCH, , N 
2. Selector lever Friction disc standard thickness is 
3. Steel balls (8) š š : 
4. Drive sprocket 0.13 inch. Discs should be renewed if 


less than 0.12 inches thick. Friction 
discs should also be renewed if gap 
between clutch primary boss and 
discs (A—Fig. K5-16) exceeds 0.012 
inch. Standard clearance is 0.0016 
inch. Standard clutch spring free 
length is 0.87 inch and springs should 
be renewed if they measure 0.79 inch 
or shorter. 






Tap cover lightly and slide off of 
dowels. CAUTION: Do not lose the 
eight balls (19—Fig. K5-12). Gears 
and shift parts may be serviced after 
the small cover is removed. The large 
(left) cover must be removed to 
withdraw sprocket. One of the screws SPEED TUNING 

attaching side cover is located in two G31 M timing specifications are as 
speed gear box compartment be- 


z follows: 

neath the idler gear assembly. When Exhaust port timing— 
assembling, a light grease may be Open ........... 87 degrees ATDC 
used to hold balls in place. Fill gear ee 87 degrees BTDC 
box to level of plug (1—Fig. K5-14) Transfer port timing— 
with same lubricant as main trans- ee 118 degrees ATDC 
a see = uN o speed gear = Gloses ......... 118 degrees BTDC 

ox is approximately 90cc. eee ras 

Reien to Mig. re ee Proper Ad- ges »3 i z a cP degrees BTDC 


justment of shift stop pin. Pin in- 


Closes saa vawecie? 70 degrees ATDC 






18 19 





Fig. K5-15—Clearance (A) must be equal 

and is adjusted by loosening lock nut (B) 

and turning eccentric pin (C). Remove 
return spring while making adjustment. 


A 


Fig. K5-17—Clutch and actuating parts common fo all models. 


1 2 1. Release spring 7. Pusher plate 13. Outer clutch plate 18. Thrust spring 
. P : 2. Lock nut 8. Snap ring 14. Friction discs (4) 19. Thrust washer 
Fig. K5-16—Renew clutch discs if clear- 3. Adjusting screw 9. Thrust washer 15. Steel plates (3) 20. Primary pinion 
ance (A) exceeds 0.012 inch. 4. Release arm 10. Spring holder 16. Clutch wheel gear 
5. Release base plate 11. Clutch spring 17. Clutch boss & 
1. Friction disc 2. Clutch boss 6. Dowel pin 12. Clutch hub primary gear 
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KAWASAKI 


MOTORCYCLE 


THREE CYLINDER MODELS 


MODELS 
Displacement-cc 
Bore-MM 
Stroke-MM 
Number of cylinders ................005 
Oil-Fuel ratio 
PLUG gap ineh isie ces & 6 acessicrwierersie we aceon 
Point gap-inch 
Ignition ‘type. sac sss oss ssmewesewiere’s F095 6 0 
Ignition timing yoiss 63. s sunmiiasaminn dees eee 
Piston position BTDC-inch ............ 
Electrical system voltage ...........+04- 
Battery terminal grounded 
Tire size-Front 
Rear 
Tire pressure-Front 
Rear 
Rear chain free play-inch .............. 
Number of speeds .........cccceeeeeees 
Weight-Lbs. (approx.) 


i i ay 


Ce i i ee a ed 


a ay 


Mach II* Mach III Mach IV 
$2 H1 H2* 

346 498 748 

53 60 71 

52 58.8 63 

3 3 3 
——_0il Injection —— 
0.024 None (CDI) 0.040 
0.012-0.016 None (CDI) None (CDI) 
Battery CDI** CEDIS 
23° 25° 23° 
0.102 0.136 

12 12 12 
Negative Negative Negative 
3.00x18 3.25x19 3.25x19 
3.50x18 4.00x18 4.00x18 
24 PSI 28 PSI 28 PSI 
31 PSI 32 PSI 32 PSI 

1 1 1 

5 5 5 

329 383 422 


*Data included for the H2 and S2 models is preliminary only. 


**Capacitor Discharge Ignition. 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug for the S2 is an NGK type B-9HC 
with an electrode gap of 0.024 inch. 
Recommended spark plug for use in 
500cc models is an NGK type BUHX 
or a Champion type UL-19V. In an 
emergency, an NGK type B-9HC with 
a 0.040 gap may be used in an H1. 





Fig. K6-1—Exploded view of Mikuni sliding 
valve carburetor used on the Mach III. 


1. Throttle cable 8. Jet needle 
adjuster 9. Starter plunger 

2. Mixing chamber 10. Throttle stop rod 
cap 11. Throttle slide 

3. Throttle stop 12. Needle jet 
adjuster 13. Float valve 

4, Mixing chamber top 14. Float 

5. Throttle return 15. Float chamber 
spring 16. Main jet 

6. Spring seat 17. Pilot jet 

T7. Jet needle clip 18. Idle air screw 


CARBURETORS. Three Mikuni slid- 
ing valve carburetors are used on both 
models. Cable guides on carburetor 
tops should be adjusted so that all 
three throttle slides start to move at 
the same instant. Initial setting of 
pilot air screws (18—Fig. K6-1) is 
1% turns out on 500cc models and 
1% turns out on 350cc and 750cc 
models. Adjust throttle stop screws 
(3) to provide the idle speed of 1500- 
1800 RPM. Check for equal backpres- 
sure from tail pipes on completion of 
carburetor adjustments. Refer to Fig. 
K6-1 and the following for H1 car- 
buretor specifications: 


Main jet (16) ................ #100R 
Needle jet (12) ........ceeeeeees 0-2 
Pilot Jet GAT) oaaae wie: slauete #30 
Jet needle (8) .............. 5 GL 1 


Clip (7) in third groove from top 
of needle (8). Float level on 500cc 
models should be 29-31 MM (13-175 
inch) and on 350cc models should be 
27-29 MM (14-1 inch). Float levels 
are adjusted by bending tang (B— 
Fig. K6-2) 





Fig. K6-2—Float level (A) may be ad- 
justed by bending tang (B). Both sides 
of float should be of equal height. 


The following standard jet sizes are 
used on 750cc models: 


MAIN OR a sexes d a rN 0219) ak osha wae #105 
Throttle valv@ «18: esciansiseviocs 2.5 
Jet needle sarrus roos Caas ans 5 FL 7 
Needle Jet orma diced, 5010-4 200s wrece aas 06/2 
Pilot OU cerere is arauri EEA #35 


Jet needle clip should be in second 
groove from top of needle. 


IGNITION AND ELECTRICAL. The 
12 volt system is equipped with a 
crankshaft mounted alternator and a 
frame mounted rectifier to convert 
AC to DC for all electrical operations. 

Ignition Adjustment For S2 Models. 
A battery and coil ignition system 
with three sets of contract breaker 
points is used. Maximum point gap 
should be set at 0.012-0.016 inch. Igni- 
tion should occur (points just open) 
23 degrees BTDC. Piston will be 0.102 
inch BTDC at this time. Timing 
should be checked separately for each 
cylinder. 

Ignition Adjustment For H1 Models. 
Ignition occurs at 25 degrees BTDC. 
Piston will be 0.186 inch BTDC at 
this time. 

To check ignition timing, remove 
left spark plug and install a dial gage. 
Remove .left side engine cover and 
turn crankshaft until piston is 0.136 
inch (3.45 MM) BTDC. Mark (1— 
Fig. K6-3) should just align with 
raised mark (2) on signal pick up 
and pointer (4) should be aligned 
with another projection on signal 
generator rotor. Pointer may then be 
used: for future reference. Timing may 
be adjusted by turning signal pick up 
base plate after loosening screws (3). 





Fig. K6-3—Timing check and adjustment 
points for Mach III model. Air gap (A) 
should be from 0.008-0.016 inch. 


1. Signal rotor 
pointers 
2, Mark on pick up 


8. Adjusting screws 
4, Pointer 
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Fig. K6-4—Finger on distributor must be 
between marks on cover with RIGHT pis- 
ton at TDC. 


Air gap (A) between signal rotor 
and pick up should be 0.008-0.016 
inch. 

Distributor must be timed if right 
engine cover is removed. Place right 
piston in TDC position and align dis- 
tributor rotor between two marks on 
right side cover (Fig. K6-4). Install 
right engine case. Timing is correct 
if rotor remains between two marks 
on case. 

Explanation of Capacitor Discharge 
Ignition (CDI) System. Battery cur- 
rent (12 volts DC) is converted to 
400 volts DC within the “B” unit 
(11—Fig. K6-6). The 400 volts is held 
in a capacitor until a trigger signal 
strikes the thyristor (SCR) and re- 
leases it to the high tension coil (8) 
for ignition. Ignition timing therefore, 
is the timing of the trigger signal. A 
signal generator rotor (1) is mounted 
on the left end of crankshaft and as 
it passes the signal pick up (3) it 
sets up a small current that is ampli- 
fied and rectified to a sharp trigger 
signal for precise ignition timing. A 
distributor (on right side of engine) 
is placed in the system to direct this 
timed ignition pulse to the correct 
cylinder. 


Trouble Shooting CDI System. This 
ignition system is extremely durable 
in normal operation but can bė easily 
damaged by improper testing or ser- 
vicing procedures. DO NOT discon- 
nect battery terminals, even momen- 
tarily. DO NOT disconnect wires 
while engine is running, especially 
battery terminals. If connector plugs 
used to attach components become 
corroded, the effect can be the same 
as disconnecting the wire. Before 
servicing unit make certain that bat- 
tery is fully charged, fuse is not 
blown and that connector plugs are 
making good contact. 

If engine starts but does not run 
properly, first check condition of 
spark plugs and high tension wires. 
If one cylinder seems to be dead, 
check to see if all cylinders are firing 
using test plugs or similar equipment. 


Kawasaki Three Cylinder Models 





Timing signal circuit 


Fig, K6-5—Simplified diagram of Kawasaki Capacitor Discharge Ignition (CDI) system. 
Improper servicing may damage units, refer fo text for proper procedure. 


K6-6—Iqnition and 
system major 
parts. 


Fig. 
electrical 


. Signal rotor 

. Alternator rotor 
Signal pick up 
Alternator brushes 
. Base plate 

Yoke housing 
Stator 

. High tension coil 

. High tension harness 
. “A’ignition unit 

. “B” ignition unit 

. Voltage regulator 
. Rectifier 


het þet pet hed 
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If all cylinders are firing check igni- 
tion timing, trigger coil air gap and 
distributor rotor position as outlined 
in previous ignition adjustment para- 
graph. If condition still exists, make 
certain that problem is caused by 
faulty ignition, then check individual 
ignition components as described 
later. One cylinder not firing can 
only be caused by a malfunction be- 
tween that cylinder and the distribu- 
tor rotor. 

If engine will not start, use the 
following procedure. Check battery 
voltage and make certain that fuse 
is not blown and connection is good. 





lf battery voltage is not within range 


of 11-13 volts, check condition of 
charging system. Turn main switch 
ON and make certain that battery 
voltage is available to the ignition 
units. On both “A” and “B” unit, the 
brown wire should be positive and 
a black wire should be grounded to 
frame. If 11-13 volts is not available 
to the ignition units, check wires, 
connections and main switch for open 
circuit. The “B” unit (11—Fig. K6-6) 
is equipped with a transistor vibrator 
which should produce an audible 
sound when ignition (main) switch 
is ON. The sound should be extremely 
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Brown 








Fig. K6-6A — Proper connections for in- 
specting "A" unit, Resistance should be 
infinite in both directions. 


Unit B 





Black/Yellow 


Fig. K6-6B — Proper connections for in- 
specting "B" unit. Unit should produce an 
audible buzz during the test. 


steady (much like a tuning fork). 
Check for differences in sound with 
the gray wire (from “B” unit to “A” 
unit) disconnected and connected. If 
sound is different when gray wire 
is connected, renew “A” unit. If snap- 
ping sound (internal short) is heard 
from “B” unit, if “B” unit does not 
make any sound or if sound is irregu- 
lar, renew “B” unit. Check resistance 
of signal pick up and high tension 
coil with an accurate ohmmeter. Re- 
sistance of signal pick up (3) should 
be 270-350 ohms. Resistance of pri- 
mary winding in high tension coil 
(8) should be 3-4 ohms and secondary 


winding should have 6000-8000 ohms 


resistance. 

The “A” unit (10—Fig. K6-6) can 
ke checked separately as follows 
using an ohmmeter. Attach ohmmeter 
leads to gray wire and black (ground) 
wire as shown in Fig. K6-6A, then 
reverse ohmmeter leads and recheck. 
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Fig. K6-7—Clutch adjustment on Kawasaki 
H1. Refer to text for procedure. 


Resistance should be infinite with 
both connections. 

The “B” unit (11—Fig. K6-6) can 
be checked separately as follows using 
an accurate ammeter and voltmeter. 
Connect a good, fully charged battery 
(12-12.5 volts) to “B” unit as shown 
in Fig. K6-6B, with ammeter (A— 
Amp) installed in positive lead. Con- 
nect voltmeter to battery ground and 
to gray wire. The ammeter should 
indicate 2-3 amps and should remain 
steady. Voltage indicated between 
gray wire and ground should be 350- 
450 volts. The “B” unit should make 
the tuning fork sound when checking. 
CAUTION: An open or a short in the 
high tension system (ignition coil, 
ignition leads, distributor cap, dis- 
tributor rotor and spark plugs) can 
easily damage the system. Make cer- 
tain that connections are secure and 
well insulated. Any high tension leads 
that have visible damage anywhere 
should be renewed. Do not use re- 
sistor type wire or resistor type spark 
plug caps. Use of a high quality igni- 
tion sealer is recommended at all 
high tension connections. 

DO NOT attempt to work on the 
high tension system with the main 
switch on. Up to 30,000 volts are 
available to the circuit. 


LUBRICATION. Gear box capacity 
is 1.7 qt. Fluid (SAE 30 motor oil) 
should be renewed every 2000 miles. 

Engine lubrication is accomplished 
by an automatic oil metering system. 
Oil is pumped and metered to the 
intake passage and to the crankshaft 
main bearings on H1 models in an 
amount proportionate to the throttle 
opening. One way check valves are 
located in the oil pressure lines. 

Oil used in the system should be 
type intended for use in air cooled 


MOTORCYCLE 





8 
{Li 

5 

b 
Fig. K6-8—Front suspension units used on 
Mach Ill, 

1. Fork, top bolt 9. Outer tube nut 

2. “O” ring 10. Oil seal 

3. Head light bracket 11. Dust cover 

4, Fork pinch bolt 12. Spring guide 

5. Fork inner tube 13. Inner fork spring 
6. Metal slider 14. Steering stem 

7. Fork outer tube 15. Steering damper 
8. Oil drain screw assembly 


two cycle engines only. Oil pump 
cable should be adjusted so that pump 
pulley just begins to move after 
throttle slides have moved %-inch. 

If pump has been removed or 
allowed to run dry, it must be bled. 
Loosen oil supply line banjo bolt at 
pump and allow oil to seep from bolt 
until air bubbles are no longer 
present. Hold pump pulley in the full 
on position and run engine at idle 
until air is no longer visible in oil 
delivery lines and heavy smoke is 
coming from exhaust. 


CLUTCH CONTROLS. Remove 
drive sprocket cover and loosen lock 
nut (A—Fig. K6-7). Back adjusting 
screw (B) out until it is loose. Ad- 
just cable at adjuster (D) until angle 
between clutch release arm and base 
plate is 100 degrees then tighten lock 
nut (C). Turn adjusting screw (B) 
in until a resistance is felt then 
tighten lock nut (A). Adjust cable 
at clutch lever on handle to obtain 
3 inch free play at pivot. 

SUSPENSION. Oil used in front 
suspension units should be a mixture 
of 65% SAE 30 motor oil and 35% 
SAE 60 spindle oil. Each front sus- 
pension unit contains 230cc of this 
mixture. Standard free length of fork 
spring (13—Fig. K6-8) is 13.58 inches. 
Renew spring if less than 13.18 inches 
jong. Oil may be drained from forks 
by removing screws (8). Forks may 
be disassembled by clamping the 
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Fig. K6-9—Care should be taken to pre- 
vent damage fo outer tube nut in vise. 


outer tube nut (9) in a vise and 
turning the outer tube (7) as shown 
in Fig. K6-9. 

Rear suspension units are adjust- 
able to five different settings depend- 
ing on rider preference. Units are not 
repairable and should be renewed if 
leaking or damaged. 


REPAIRS 
PISTONS, RINGS AND CYLIN- 
DERS. Cylinders and pistons may be 
removed without dismounting engine 
from frame. Refer to the following 
repair specifications: 
Maximum cylinder taper or out 


Of round <esies7 was ews ar 0.0019 inch 
Fiston skirt to cylinder 
clearance (H1) ........ 0.0022 inch 
(S2) mereen 0.0012 inch 
Piston ring end gap 
CHD) ta cciokt eaeaces 0.008-0.012 inch 
(BA) cis eas patho woken 0.006-0.014 inch 


Pistons are installed with arrows 
on dome toward front (exhaust side) 
of engine. Chrome ring is used in top 


Kawasaki Three Cylinder Models 


Fig. K6é-11 — Exploded 

view of H1 transmission. 

Shift forks (3&4) may 
be interchanged. 


. Shift fork guide 


pin 
. Neutral switch 
rotor 
. Shift fork 
. Shift fork 
Low gear 
shift fork 
Shift drum 
. Locating pins 
. Drum pin plate 
. Bushing 
. Retaining clip 
. Caged needle bearing 
. Thrust washers 
. Second drive gear 
. Fourth drive gear 


. Ball bearing 


15. Snap ring 20. Output shaft 

16. Third drive gear 21. Ball bearing 

17. Fifth drive gear 22. Collar 

18. Drive shaft 23. Second output gear 
groove. Expander is used behind 


lower ring. Markings on rings go to- 
ward top. Piston is measured % inch 
from bottom at a right angle to pin 
hole for cylinder clearance check. 
Pistons and rings are available in 
standard size and two oversizes from 
the manufacturer. New piston pin re- 
taining clips should be used on each 
assembly. Head retaining bolts should 
be torqued to 19 foot pounds using 
a cross pattern to prevent warpage. 


CRANKSHAFT AND CRANKCASE. 
Crankcase halves are held together 
by studs. Cases may be separated 
without removing cylinders but cyl- 
inders must be removed if crankshaft 
is to be disturbed. 

Maximum crankshaft runout is 
0.0024 inch checked by supporting 





Fig. K6-10—Crankshaft and related parts of Kawasaki H1. 


1, Chrome piston 5. Retaining clip 
ring 6. Caged needle 

2, Plain piston ring bearing 

3. Expander ring 7. Connecting rod 

4, Piston pin 8. “O” ring 


. Oil seal 

. Primary gear 

. Distributor pinion 
. Lock washer 

. Primary gear 


retaining nut 

14, Locking plate 

15. Tachometer drive 
gear 





29. 
30. 
31. 
32. 


. Fourth output gear 
. Third output gear 
. Fifth output gear 
27. First output gear 
28. Bushing 


Ball bearing 
Sprocket spacer 
Oil seal 

Drive sprocket 
(14. 15 or 16 teeth) 


crankshaft on lathe centers and mea- 
suring at main bearings. Side clear- 
ance between large end of connecting 
rod and crank cheek should be 0.008- 
0.013 inch. 

CLUTCH. The wet type multi-disc 
unit is operated by a series of push 
rods running through the transmis- 
sion drive shaft. Clutch is disassem- 
bled by removing five bolts that 
secure clutch springs (20—Fig. K6-13) 
and removing pressure plate (18). 

Standard free length of clutch 
springs is 1.40 inch. Springs shorter 
than 1.32 inch should be renewed. 
Standard thickness of friction disc is 
0.11 inch. Discs thinner than 0.10 inch 
should be renewed. Friction discs 
should also be renewed if clearance 
between disc and clutch boss (Fig. 
K6-12) exceeds 0.002-0.012 inch. 

TRANSMISSION. The five speed 
unit is removable after separating the 
cases. Inspect gears for wear and 
broken teeth. Inspect shift forks for 
evidence of damage. On reassembly, 
make certain that end of kickstart 
return spring is held in notch in 
upper crankcase half. 


SPEED TUNING 
The HIR is the competition version of 
the 500cc Kawasaki H1 (Mach II). Some 
features of the HIR may be incorporated 
in standard H1 parts for an increase in 
performance. Any modification of parts will 

void the manufacturers warranty. 
SPARK PLUGS AND IGNITION. 
The H1R uses a conventional contact 
breaker battery ignition with the tim- 


A 


1 2 


Fig. K6-12—Clearance (A) between clutch 
boss (1) and friction disc (2) should be 
0.002-0.012 inch. 
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Fig. K6é-13—Exploded view of clutch assembly used. Expander rings (21) are installed 
with friction discs (15) between steel plates (16). 


1. Lock nut 7. Bushing 13. Clutch hub 
2, Adjusting screw 8. Push rod 14, Outer plate 
3. Release arm 9. Thrust washer 15. Friction disc 
4, Base plate 10. Bushing 16. Steel plate 
5. Seal 11. Needle bearing 17. Push rod 

6. Push rod 12, Clutch boss 18. Pusher plate 


ing fixed at 25 degrees BTDC. Three 
sets of breaker points are used, thus 
eliminating the distributor found on 
standard models. 


19. Spring guide 


20. Clutch spring 
21. Expander ring 


Recommended spark plug for the 
battery ignition system is NGK rac- 
ing type B-10EN with an electrode 
gap of 0.018-0.020 inch. 


LAMBRETTA 


HAP JONES DIST. CO. 
P. O. Box 3068—San Francisco, Calif. 94119 


MODEL Cento 

Displacement-c ...... cc cece eee eee ece ence 98 

Bore MIM oss. scasclejaiorrecane.s ao beeReieetaaa ss 51 

StokeMM  cisiccieveiaieieucin eas as aieisineinemaeee 48 

Number of cylinders .............0000000- 1 

Oillfuel ‘Tato! os ssamswsiiiens 643% saciuisehies 8e 

PLUG GAPARCHY  sisinicsersicves a's a maniim 0.020-0.025 

Point gap-inch: i sascscseiwe sss sscmamws ows ce 0.014-0.018 

Ignition timing’: ssisssevaien ss sos seiwiewiemse os fixed 
Degrees BIDC .......ccc csc ccccceseeeee 23 

Electrical system voltage ..............04. 6 

Battery terminal grounded ...............- NA 

TAG: BIZOATONE a era 6 0:0 sveneistoroanese'se 3.00 X 10 
CGE isiee's os sWatesimasing’s ass suemenaees s 3.00 X 10 

Tire pressure psi-front® ............00000. 18.5 
GCE” ~ 36,5 ava avezcrevousneacheverese ecd:crs T 28.5 

Number of speeds..........cseeeeseeeeees 3 

Weight-lbs. (approx.) .........sseeeeeeeeee 176 


125 i 


123 
52 
58 
1 

1 to 50 
0.020-0.025 
0.014-0.018 
fixed 
23 
6 
Neg. 
3.50 X 10 
3.50 X 10 
12 
18 
4 
230 


150 & 
150 Spl. 


148 
57 
58 
1 


0.020-0.025 
0.014-0.018 
fixed 

23 

6 

Neg. 

3.50 X 10 
3.50 X 10 
12 

18 

4 

231 
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CARBURETORS. Three Mikuni 
sliding valve 35 MM units are used 
on the H1R Road Racer. 


LUBRICATION. H1R uses a 20:1 
fuel and oil mixture in the fuel tank 
and an oil metering system to sup- 
ply oil for crankshaft main bearing 
lubrication. 


PISTON, CYLINDER AND HEAD. 
Compression ratio of the H1R is 7.5:1 
compared to a 6.8:1 ratio of the stan- 
dard Hi. Piston is a special racing 
type with two 1 MM thick piston 
rings. Cylinders have larger ports 
than standard and are timed to the 
following specifications: 


Intake open ....... 81 degrees BTDC 
(76 degrees Std.) 

Transfer open ...... 63 degrees BBDC 
(59.5 degrees Std.) 

Exhaust open ...... 97 degrees BBDC 


(89 degrees Std.) 


CONNECTING RODS. Connecting 
rods on the H1R have been slotted 
at the crankshaft end to provide 
better lubrication. 


175 tv 200 tv 

175 198 

62 66 

58 58 

I 1 
— 1 to 25 
0.020-0.025 0.020-0.025 
0.014-0.018 0.014-0.018 
fixed fixed 

23 23 

6 6 

Neg. Neg. 

3.50 X 10 3.50 X 10 
3.50 X 10 3.50 X 10 
12 12 

18 18 

4 4 

242 242 


*Pressures given for driver only. On Cento with passenger, 20 front, 35.5 rear. On all other models with passenger, 32 rear. 


MAINTENANCE 
SPARK PLUG. A 14 MM %-inch 


reach spark plug such as Marelli 
CW225G is used for 125 li, 125 li II, 
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150 li, 150 li II and 175 tv II. U. S. 
replacement is Champion N-84. An 
18MM spark plug such as Bosch 
M225 or M240T1 is used on 125 li III, 


150 li III, 150 Special, 175 tv III, 200 
tv and Cento models. Electrode gap 
is 0.5-0.6 MM (0.020-0.025 in.) for all 
models. 
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Fig. LM1-1—Cross sectional view of typical 

Del’ Orto MA and MB type carburetor. 

Idle mixture adjustment is accomplished by 

turning screw (19). Refer to Fig, LM1-2 for 
legend. 


CARBURETOR. Italian Del ’Orto car- 
buretors are used on all models. Spe- 
cific carburetor usage is as follows. 


ENGINE Carburetor 
MODEL Number 
125 Al -canwainse ss cosas MA 18 Bs 5 
125 h II ....MA 18 Bs 5 and MA 18 Bs 7 
150 H. sssssivarstere's: vy ois erviersrorsoreave MA 19 Bs 5 
150 li H ....MA 19 Bs 5 and MA 19 Bs 7 
UTD) OO TD. ose: konoari MB 21, MB 21 Bs 7 & 

MB 23 Bs 5 
CONS: «ss sareronwrarew 30-09 44 siewieeecin’ SHB 18 
LAS AB RIL! Eea e store rasensvendlave & evSst erasers SH 1/18 
1S0 TE TID. nis ertaro SH 1/18 
150 Special 6 ics sc wspewwiswine ss ve izra SH 18 
175 tv- .......... RGIS REE. 6 885. 3d SH 1/20 
ZOD) CU inire E 0 an NESRETNE 


SH 20 
MA & MB CARBURETORS. Figs. 
LM1-1 and LM1-2 show typical MA 


E 





Fig. LM1-2—Exploded view of typical Del' 
Orto MA and MB type carburetor, 


4, Bellcrank 21. Guide screw 

5. Cover 28. Starter jet 

9. Idle speed adj. 29. Minimum (pilot) 
screw jet 

11. Jet needle 32. Main jet 

12. Air slide spring 33. Atomizer 

13. Retaining clip 35. Retainer 

14, Cable adjuster 36. Float 

18. Starting valve 37. Needle 

19, Idle mixture 38. Throttle slide 
adj. screw 40. Cable adjuster 

20. Spring 44, Filter 


50. Operating rod 


Fig, LM1-3 — Cross sec- 
tional view of typical Del’ 
Orto SH type carburetor. 
Model SHB carburetor 
used on Cento is similar; 
however, it is not pro- 
vided with pilot jet (7) 
and atomizer (8), Refer 
to Fig, LM1-4 for legend. 


and MB carburetors. Idle mixture is 
adjusted by turning screw (19). The 
upper end of needle (11) is provided 
with three grooves. Clip (13—Fig. 
LM1-2) is positioned in one of these 
three grooves. Under normal condi- 
tions, the center groove should be 
used and will generally provide the 
correct intermediate speed mixture. 
Installation of clip in higher groove 
will lean the mixture. 


Refer to the following specifications 
and Fig. LM1-2, 


MA 18 Bs 5 & MA 18 Bs 7 


Main. jet: (82) ssscissnesawrswes 75 
Starter jet (28) ss cscs pee ewes 55 
Pilot Jet (29): 6 sisters sre iene: Siren exe 6 35 
Atomizer (33) ..ccccsccecoes 260B 
MA 19 Bs 5 & MA 19 Bs 7 
Main jet (82) .........ceeeuee 78 
Starter jet (28) .............0.- 55 
Pilot Jet (29) ccssteccascswisines 40 
Atomizer (33) ............6. 260B 
MB 23 Bs 5 
Main. jet: (82)  ssacsnesdciasiine 110 
Starter jet (28) ............000- 60 
Pilot jet (29). <a s ses sis msiwe 40 
Atomizer (33) ...........08. 230B 
MB 21 Bs 5 & MB 21 Bs 7 
Main, ‘jet (82): ssacmesccsae snes 88 
Starter jet (28) .............. 60 
Pilot jet (29) ........cseeeeee 40 
Atomizer (33) .............. 260B 


SH TYPE CARBURETORS. Figs. 
LM1-3 and LM 1-4 show typical SH 
carburetor. Idle mixture is adjusted 
by turning screw (9). Normal setting 
is 1-14 turns open. Idle speed is ad- 
justed at screw (14). Refer to the 
following specifications and Fig. LM1- 
4, 


SH 1/18 (125 li III) 


Main jet (6) .............. 99 
Starter jet (2) .......... 42 
Pilot jet (7) seve ssas cwsicss 50 
Atomizer (8) ...........005 15 MM 
SH 1/18 (150 li III) 
Main jet (6) sec ccuscccecs 105 
Starter jet (2) ............ 45 
Pilot jet (7) ........64. Suet 50 
Atomizer (8) ............ 1.5 MM 
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SH 18 
Main jet (6) ............ 101 
Starter jet (2) .......... 45 
Pilot: jet (T) sicicece csee 50 
Atomizer (8) ............85 1.75 MM 
SH 1/20 
Main jet (6) ............ 106 
Starter jet (2) .......... 50 
Pilot. jet (T) xa. cuiwrsiaia caw 50 
Atomizer (8) ............. 1.75 MM 
SH 20 
Main jet (6) ...........6. 108 
Starter jet (2) .......... 50 
Pilot: jet (T) caita saimos 48 
Atomizer (8) ..........005 1.75 MM 


IGNITION AND ELECTRICAL. A 
flywheel type magneto is used with 
the high tension ignition coil mounted 
outside the flywheeel. Breaker con- 


14 o 13 12 11 





Fig. LM1-4—Exploded view of typical SH 

carburetor, Model SHB used on Cento is 

not provided with pilot jet (7) and atom- 
izer (8). 


1. Fuel filter 10. Starter valve 
2. Starter jet 11, Cable adjuster 
8. Fuel inlet needle 12. Cable adjuster 
4, Float pivot 18. Throttle rod 

5. Float 14, Idle speed screw 
6. Main jet 15. Throttle valve 
T. Pilot jet spring 

8. Atomizer 16. Throttle valve 
9. Idle mixture needle 
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tact gap should be 0.35-0.45 MM 
(0.014-0.018 in.). Adjustment of point 
gap can be made through ports in fly- 
wheel without removing the flywheel. 

Ignition timing (points just begin- 
ning to open) should occur 23 de- 
grees BTDC. Timing can be varied 
after removing the flywheel, by shift- 
ing the stator plate. 

LUBRICATION. Engine lubrication 
is obtained by mixing SAE 30 two 
stroke oil with the fuel. Normal ratio 
is 1:50 for Cento, 125 li III, 150 li III 
and 150 Special. Ratio should be 1:25 
for all other models. The gear box 
should be drained and refilled with 
SAE 90 oil every 2,500 miles. 

CLUTCH CONTROL. The clutch 
hand lever should have 1-2 MM (0.04- 
0.08 in.) free play as shown in Fig. 
LM1-5. Adjustment is accomplished 
at adjuster (2—Fig. LM1-6) after lock 
nut (1) is loosened. Make certain 
clutch completely disengages when 
lever is completely compressed. 

PRIMARY CHAIN. The distance 
between the crankcase cover gasket 
surface on the crankcase and the face 
of the drive sprocket (82—Fig. LM1- 
8) should be the same as the distance 
from crankcase gasket surface and 
face of rear sprocket. (Lambretta tool 
No. 59084 or equivalent and a dial 
indicator can be used to check dis- 
tance.) If face of rear sprocket pro- 





ad 
i 


Fig, LM1-5—Clutch hand lever should have 
1-2MM free play as shown, 





Fig. LM1-6—Clutch is adjusted by turning 

nuts (1 & 2) until free play at hand con- 

trol lever is as shown in Fig, LM1-5. Late 
models are similar, 
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trudes more than 0.002 inch (0.05 MM) 
more than face of drive sprocket, re- 
duce the thickness of shims (49); if 
face of rear sprocket is more than 
0.010 inch (0.25 MM) farther in than 
face of drive sprocket, increase thick- 
ness of shims (49). 


REPAIRS 

Because of the close tolerance of the in- 
terior parts, cleanliness is of the utmost im- 
portance. It is suggested that the exterior 
of the engine, gear box and all nearby 
areas be absolutely clean before any re- 
pair is started. 

Major overhaul work should not be done 
without using special Lambretta tools or 
equivalent. 

PISTON, RINGS AND CYLINDER. 
Pistons and cylinders are supplied in 
three standard gradings, plus, zero 
and minus and are marked with a 
‘47, “0” or “—” on crown of piston 
and on top of cylinder. Pistons and 
cylinders marked “—” range from 0 to 
.006 MM (0 to .00024 inch) over nom- 
inal size; those marked “0” range 
from .007 to .013 MM (.00028 to .00052 
inch) over nominal size; and those 
marked “+” range from .014 to .020 
MM (.00057 to .00081 inch) over nom- 
inal size. 

Pistons of 0.2, 0.4 and 0.6 MM ov- 
ersizes are available. Oversize pistons 
also come in three grades (minus, 
zero and plus). When fitting over- 
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sized pistons, first bore cylinder to 
0.00197-0.00276 inch (0.05-0.07 MM) 
less than desired oversize; then, hone 
to correct size using No. 180 abrasive. 

Desired clearance between piston 
skirt and cylinder wall is .034 to .046 
MM (.00134 to .00181 inch) for 125 li. 
engine; .038 to .050 MM (.00150 to 
.00197 inch) on 150 li. engine; and 
.044 to .056 MM (.00173 to .00220 inch) 
on 175 tv and 200 tv; on either stand- 
ard or oversize pistons and cylinders. 
Maximum wear limit clearance be- 
tween piston skirt and cylinder wall 
is .15 MM (.0059 inch) on all engines. 
Clearance is measured at right angle 
to piston pin. Piston ring positioning 
pins should be toward inlet side and 
arrow on piston crown should face 
toward exhaust port. Refer to the 
following specifications. 


Ring end gap .......... 0.20-0.35 MM 
0.008-0.014 in. 

wear limit ........ 0.60 MM 

0.024 in. 













Fig. LM1-7—Exploded view of the engine assembly. The crankshaft and rod units are 
available only as an assembly (2). An early model is shown. 


. Crankcase 6. Magneto stator 


1 
2. Crankshaft and plate 
rod 7. Flywheel 
3. Flywheel support 8. Flywheel cowl 
flange 9. Cylinder cowl 
4. Cylinder 10. Piston 
vo 


10P. Piston pin 
11. Snap rings 


. Cylinder head 


15. Ball bearing 21. Thrust washer 

16. Thrust washer 22. Oil seal 

17. Bearing 23. Snap ring 
retainer 24, Dust cover 

18. Oil seal 85. Carburetor 

19. Bushing or 86. Inlet manifold 
bearing 
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Fig. LM1-8—Exploded view of crankcase, clutch and gears. The clutch outer bell housing, 
sprocket and torque damper unit (95) is also shown exploded (parts 87 through 94), An 
early model is shown. 


1. Crankcase 40. Fourth gear 
25. Gear shift lever 41. Third gear 
26. Spacer washer 42. Second gear 
27. Gasket 43. First gear 

28. Gear shift shaft 44, Needle bearing 


29. Spacer washer 45. Outer race 

30. Bushing 46. Support flange 
31. Seal 47, Ball bearing 
32. Bearing 48. Snap ring 


33. Seal 49. Shim (0.8, 1.0,1.2, 
34. Bearing retainer 1.4 and 1.6 MM) 
35S. Shim 50. Needle bearings 
36. Lay shaft 51. Inner bell 
36B. Gear selector 52. Nut 
detent balls 53. Spring (5 used) 
(2 used) 54, Flange 
36S. Spring 55. Driving discs 
37. Gear selector (4 used) 
sleeve 56. Driven discs 
38. Gear change fork (3 used) 
39. Main (cluster) 57. External disc 
gear 
-Piston pin to piston 
wear limit ........ 0.010 MM 
0.0039 in. 
Ring groove clearance 
wear limit ........ 0.20 MM 
0.008 in. 


Pin - rod bushing ....0.024-0.035 MM 
0.0009-0.0014 in. 
wear limit ........ 0.050 MM 
0.0020 in. 
Standard bore diameter — 


Cento: «isd siz caine eee ned ee 51.0 MM 
2.00787 in. 
125 i sats occa creep bie mesonte 52.0 MM 


2.04724 in. 


58. Snap ring 77. Return spring 
59. Push rod 78. Cap screw 
60. Snap rings 79. Washer 
61. Clutch release 80. Spring 
lever (cam) 81. Collar (dog) 
62. Shim 82. Sprocket 
63. Oil filler plug 83. Adaptor 
64. Crankcasé cover 84. Chain guide 
65. Oil level plug 87. Torque damper 
66. Oil drain plug driven discs 
67. Shim 88. Outer-bell housing 
68. Oil seal 89. Hub 
69. Bushing 90. Sprocket 
70. Stop screw 91. Sprocket holding 
71. ‘Kick start shaft disc 
72. Spring 92. End caps (14 used) 
73. Piston (engaging 93. Torque damper 
claw) springs (7 used) 
74. Cam 94. Rivets (7 used) 
75. Follower pin 95. Torque damper- 
76. Cam retaining sprocket unit 
screws (3 used) 
150 li & 150 Spl. .......... 57.0 MM 
2.24409 in. 
UTS AGW Hora a const ne ds ope sone 62.0 MM 
2.44094 in. 
200 TV ieee ar csieccws dw sawes 66.0 MM 


2.59842 in. 


CONNECTING ROD AND CRANK- 


SHAFT. To remove the connecting 
rod, crankshaft and weights assembly, 
first remove the cylinder head and 
cylinder. Drain oil from gear box, dis- 
connect rear of clutch release cable 
from external clutch release lever 
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Fig. LM1-9—Exploded view of the rear 
brake assembly and engine front pivot 
mount. 


1. Crankcase 
12. Pivot stud 


96S. Spring plate 
97. Brake shoes 


13. Locking cones 98. Brake control 
14, Motor mount lever 

blocks 99. Brake shaft and 
31. Seal cam 
32. Bearing 100. Return spring 
33. Seal 101. Hub cone 
34. Bearing retainer 102. Drum (wheel 
35. Rear suspension hub) 

shaft 103. Brake shoe 


96. Connecting plate anchor pins 


(108—Fig. LM1-8), then unbolt and 
remove crankcase cover retaining nuts 
and lift cover (64) off. Compress 
clutch using Lambretta tool No, 59351 
or equivalent and remove retaining 
ring (58). Withdraw clutch parts (53, 
54, 55, 56 & 57). Remove nut (52) and 
using a suitable puller (such as Lam- 
bretta No. 59328) withdraw clutch in- 
ternal bell (51). Remove the clutch 
outer bell housing (torque damper) 
assembly (95). NOTE: Take care not 
to lose or damage shim or shims 
(49) as chain alignment will be af- 
fected. Remove the two cap screws 
attaching chain guide (84) to crank- 
case, then remove chain and guide. 
Remove piston pin retaining ring 
(11—Fig. LM1-7), piston pin (10P) 
and piston (10). Remove fan cover 
(8), dust cover (24), flywheeel (7) 
and stator plate (6). Using a suitable 
puller (Lambretta No. 58903 or equiv- 
alent) remove the flywheel support 
flange (3). Remove cap screw (78— 
Fig. LM1-8) and withdraw washer 
(79), spring (80), splined collar (81), 
sprocket (82) and adaptor (83). The 
crankshaft and rod unit (2—Fig. LM1- 
7) can now be removed by bumping 
shaft out of bearing (15). 


The flywheel flange (3) should be 
heated before crankshaft roller bear- 
ing (20) outer race is removed or re- 
installed. 
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The connecting rod and crankshaft 
unit should be renewed if rod side 
play is more than 0.016 inch (0.40 
MM), as individual parts are not cat- 
alogued. 

When reassembling, reverse the re- 
moval procedure. 


RUNNING DIRECTION 
(eee EEE 


O 


O 
O 


Fig. LM1-10—Motor mount blocks (14- 

Fig. LM1-9) on late models, are provided 

with three dampening holes as shown. 

Blocks should be assembled with one hole 

directly at the noes and others toward 
ont. 


GEAR BOX. The transmission used 
in Cento model is three speed, all 
others are four speeds. Basic informa- 
tion is similar. Refer to Fig. LM1-11 
for exploded view of Cento Unit. 

To remove gears and shafts from 
the gear box, remove the rear wheel 
and brake drum and proceed as fol- 
lows: Drain oil from gear compart- 
ment and disconnect rear of clutch 
release cable from lever (108—Fig. 
LM1-8). Unbolt and remove cover 
(64). Compress clutch using Lam- 
bretta tool No. 59351 or equivalent 
and remove snap ring (58) and lift 
parts (53, 54, 55, 56 & 57) off. Re- 
move nut (52) and use a puller such 
as Lambretta No. 59328 to remove in- 
ner bell (51); then, lift outer bell 
housing, sprocket and torque damper 
(95) off. NOTE: Take care not to 
lose or damage shim or shims (49). 
Remove the two screws which attach 
chain guide (84) to crankcase, then 
remove chain and guide. Unbolt and 
remove support flange (46). NOTE: 
The flange is provided with two 
threaded holes into which screws can 
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be fitted to push flange away from 
the case. Withdraw main (cluster) 
shaft (39) and lay shaft gears (40, 
41, 42 & 43) and shim (35S). NOTE: 
Take care not to damage or lose shim 
or shims (35S). 

To remove the lay shaft, remove 
snap ring from gear change shaft (28) 
and withdraw shaft. Remove nut from 
end of lay shaft and using a suitable 
puller remove rear brake drum. Re- 
move bearing retainer (34) and bump 
shaft out of bearing (32). Take care 
not to lose detent balls (36B) when 
removing selector (37). 

When reassembling, reverse the dis- 
assembly procedure. When installing 
lay shaft, first fit detent ball (36B), 
spring (36S) and selector sleeve (37) 
on shaft. Lay shaft gears should be 
installed as follows: Fourth speed gear 
(40), high part of boss facing crank- 
case cover (right side); third speed 
gear (41), high part of boss facing 
wheel (left side); second speed gear 
(42), high part of boss facing wheel 
(left side); first speed gear (43), kick 
starter teeth on side of gear toward 
crankcase cover (right side). 





Fig. LM1-11—Exploded view of Cento three speed transmission, clutch and engine assembly. 
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Maico Moto Cross 


1—4 r—2 
gi 


SERVICE 
COOPER MOTORS 
110 E. Santa Anita 

Burbank, Calif. 91502 
MODEL 250 360 400 501 
Displacement—cc  .........eeeeeee 250 354 400 501 
BOT OM ss ao sess poorsuctinnssansie E nE 67 77 77 91.6 
Stroke—MM on. ccc secs eccccecsces 70 76 83 76 
Number of cylinders ............. 1 1 1 1 
Oil-Fuel ratio ...........eeeee eee 1:20 1:20 1:20 1:20 
Plug gap—inch —__—_————— 0.018-0.020* 
Point gap—inch .... ———0.012-0.016 
Ignition timing — Fix 

Piston position BTDC—Inch..... 0.106-0.114 0.137-0.149 0.149-0.157 0.137-0.149 
Tire size—Front .........eeeeeeee 3.00x21 
Rodr seincateresmad tiki accion 4,00x18 4.00x18 4,00x18 4.50x18 

Tire--pressure—Front ..........66. 15 PSI** 
Tire pressure—Rear ............05 13 PSI** 
Rear chain free play inch ........ See Fig. MA4 
Number of speeds ...........000. — 
Weight—Lbs. (approx.) ........... 220 220 230 239 


*Electrode gap should be 0.022-0.024 when using Champion Gold Palladium plugs. 
**When racing in mud use 10 PSI in front tire and 8 PSI in rear tire. 


MAINTENANCE 


SPARK PLUG AND IGNITION. 
Both Bosch and Champion plugs are 
recommended by Maico. K-501 models 
require a Bosch type W310T17 in 
center hole and a W840T17 in side 
plug hole. All other models use 
W310T16 Bosch plugs in center plug 
hole and W340T16 plugs in side hole. 
Bosch plugs should have electrode gap 
set at 0.018-0.020 inch. Champion 
plugs should be gapped to 0.022-0.024 
inch. K-501 models require two 
Champion N-2G plugs and all others 
use two L-2G Gold Palladium spark 
plugs. 

A flywheel magneto is used to pro- 
duce current for ignition on all 
models. The primary and secondary 
coils are both mounted in the mag- 





Fig. MAIl—Timing mark (TM) will be 
centered in hole at correct position for 
ignition, 


neto at the right end of crankshaft. 
Maximum gap of ignition points 
should be set at 0.012-0.016 inch. 
Ignition should occur (points just 
open) as scribe mark on rotor (TM— 
Fig. MA1) is centered in % inch hole 
in stator. Refer to the following chart 
for piston position on various models 
at this point: 
250 cc..0.106-0.114 inch (2.7-2.9 MM) 
BTDC 
360 cc. .0.137-0.149 inch (3.5-3.8 MM) 
BTDC 
400 cc..0.149-0.157 inch (3.8-4.0 MM) 
BTDC 
501 cc. .0.187-0.149 inch (3.5-3.8 MM) 
BTDC 
Magneto rotor retaining bolt should 
be torqued to 6-8 foot pounds. 


CARBURETOR. Standard carburet- 
or for all models is a 36 MM Con- 
centric. Either an Amal or a Bing 
unit may be used. Due to the various 
factors governing the operation of a 
high performance engine, no standard 
jet specifications are listed. The fol- 
lowing sizes were used on some 250, 
400 and 501 models and may be used 
as a starting point. Final selection of 
jet sizes should depend on track con- 
ditions at time of event. (See Fig. 
MA 2.) 


250 Moto-Cross 


Main jet (16) .............008. #180 
Pilot jet (13) ........... saps totes #40 
Needle jet (14) ............06. #280 
Throttle slide (8) .............06- #1 


Clip (5) in second groove from top 
of needle (6). 
400 Moto-Cross 
Main jet (16) 





Fig. MA2—Exploded view of carburetor 
typical of original equipment on all models. 


1. Choke cable 10. “O” ring 
adjuster 11. Pilot air screw 

2. Throttle cable 12, Throttle adjust- 
adjuster ing screw 

3. Mixing chamber 13. Pilot jet 
top 14, Needle jet 

4, Throttle return 15. Jet holder 
spring 16. Main jet 

5. Jet needle clip 17. Float 

6. Jet needle 18. Fuel valve 

7. Choke plate 19. Float chamber 

8. Throttle slide 20. Fuel filter 

9. Mixing chamber 21, Fuel inlet pipe 
ody 22. Banjo bolt 

Pilot Jt: (13) sae cence ors opie Here ecw #40 

Needle jet (14) .........seeeee #285 


Throttle slide (8) .........0000.-#1 
Clip (5) in second 
of needle (6). 

501 Moto-Cross 


Main jet (16) <.cesccé cavsde cess #185 
Pilot jet (13) .......... ay Roane ai #35 
Needle jet (14) ............... #290 
Throttle slide (8) ............. wetted 


Clip (5) in second groove from top 
of needle (6) 
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Maico Mote Cross 





Fig. MA3—Front fork springs should be 


renewed if fork spring quide (A) falls 
away from triple clamp (B) when front 
of motorcycle is lifted. 


LUBRICATION. Gearboxes on all 
models contain 1.05 qt. of lubricant. 
Units with large clutch (late 400 and 
501 models) should be serviced with 
SAE 90 gear lube and units with small 
clutch (250, 360 and early 400 models) 
should be serviced with SAE 40 
motor oil. 

Engine lubrication is accomplished 
by mixing two cycle engine oil with 
the fuel in a 20:1 fuel to oil ratio. 
Maico does not recommend the use 
of concentrated lubricants that recom- 
mend 25:1, 32:1 or 40:1 mixtures. 

SUSPENSION. Front suspension 
units should be drained and flushed 
with solvent after every four races. 
Fork assemblies contain approxi- 
mately 200-250 cc of oil each. Vis- 
cosity of oil used will vary with rider 
preference but will usually be from 
SAE 10 to SAE 40 motor oil. Renew 
front fork inner springs if top fork 
spring guide (A—Fig. MA3) falls 
away from bottom triple clamp (B) 
when front of motorcycle is lifted. 

Rear suspension units should be 
checked periodically for leakage or 
lack of dampening. Renew worn or 
damaged units. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
Cylinder and piston may be removed 
with engine in frame. After removing 

oe CS ni = 





MA4 — Drive chain should be ad- 
justed so that it nearly touches swing 
arm cross member. 
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Fig. MA5—Maico engine 
ready for installation of 
left crankcase half. 


cylinder head it is necessary to re- 
move cylinder hold down studs and 
move piston to Bottom Dead Center 
before cylinder may be lifted free of 
engine. Refer to the following repair 
specifications: 
Piston skirt to cylinder 
clearance (Standard) ....0.002 inch 
(Limit) ....... 0.006 inch 
Ring end gap (Standard) ..0.010 inch 
Ring end gap (Limit) ..... 0.016 inch 

Measure piston at bottom of skirt 
at a right angle to pin hole for cylin- 
der clearance check. Piston should be 
installed with ring locating pins to- 
ward rear (intake side) of engine. 
Piston pin retaining clips should be 
renewed at each reassembly of piston 
and connecting rod. Open end of re- 
taining clip should be toward top 
(Fig. MA5). 

If a new piston is installed, allow 
approximately 75-100 miles to wear 
in new piston before racing. If a 
replacement cylinder liner is to be 
fitted, it should be turned down to 
obtain a 0.004-0.006 inch interference 
fit. Interference fit of a new cylinder 
and liner assembly is 0.013 inch. Cyl- 
inder head retaining nuts should be 
torqued to 12-15 foot pounds. 


CRANKSHAFT AND CONNECT- 
ING ROD. Engine must be dismounted 
from frame and crankcase halves 
separated to remove crankshaft as- 
sembly. Maximum eccentricity of 
crankshaft is 0.002 inch measured at 
extreme end of magneto taper with 
crankshaft supported on a knife edge 
stand. Side clearance of connecting 
rod large end -should be 0.019-0.020 
inch. Crankshaft should be rebuilt if 
clearance is greater than 0.024 inch. 


MOTORCYCLE 





Needle bearing in small end of con- 
necting rod should be renewed after 
8-10 races. 


CLUTCH. Clutch may be removed 
with engine in frame but Maico 
recommends laying motorcycle on its 
right side to aid in installing clutch 
springs. A three prong gear puller is 
recommended to prevent possible 
fracture of clutch hub. Use puller to 
compress clutch springs and then re- 
move the two snap rings that secure 
the clutch plates to clutch center 
piece (A—Fig. MA6). Note stacking 
order of clutch plates when disassem- 
bling. 

Fiber friction plate used on 250, 
360 and early 400 cc models is 0.150 
inch thick when new. Plate should be 
renewed if less than 0.145 inch thick. 
Standard thickness of driven plates 
is 0.050 inch and they should be re- 
newed if worn thinner than 0.045 
inch. The perforated driving plates 
used in late 400 and 501 cc models 
are 0.085 inch thick when new and 





Fig. MA6—Snap rings on clutch center 
piece (A) are used to secure clutch plates 
(B&C). Fiber clutch disc (B) is used in 
250, 360 and early 400cc models only. 


SERVICE 


As )) (0)) (0)) (09) (0)) 
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Fig. MA7—Maico dished clutch springs 
should be stacked as shown. Refer to text 
for particular model. 


should be renewed if less than 0.080 
inch thick. Standard clutch spring 
height is 0.075 inch. Springs should 
be renewed if less than 0.070 inch 
high. Clutch springs should be stacked 
as in (A—Fig. MA7) on 250, 360 and 
early (fiber clutch plates) 400 cc 
models. Two extra models. Two extra 
springs may be added as in (B) if 
slippage is evident. All steel clutch 
used on late 400 cc and 501 cc models 
requires 18 springs arranged as in 
(C). If slippage is felt 20 springs may 
be used. Clutch hub retaining nut 
should be torqued to 30 foot pounds. 


CRANKCASE AND GEAR BOX. 
Transmission may be removed after 
dismounting engine from frame and 
separating crankcase halves. 

Maico recommends using a hot plate 
or an oven to heat engine cases to 
250 degrees F. for bearing removal 


Fig. MA8—Spring clip with felt wiper 
(A) must be installed correctly to insure 
proper lubrication. 


or installation. Use of torch to heat 
cases is not recommended. 


MONTESA 


MONTESA MOTORS, INC. 
3657 Beverly Blvd. 
Los Angeles, California 90004 





Montesa 175, 250 and 360 





Fig. MA9—Arrangement of shift ratchet 


arm (A) and spring (B). Spring must be 
hooked on arm after installation of left 


case half. 


Torque countershaft sprocket re- 


taining nut to 40-50 foot pounds. 


175, 250 AND 360 CC MODELS 





MODEL 175 250 360 
Displacement—cc ow. eee eee cece ee eee 247.69 351.2 
BOLO MIME cisesinishecaigl i svn, 0. Nek ee a) 5 72.5 78 
StrOK GO IM casei ssustave. ce6 0% te severercvaveraiece 610 A 60 73.5 
Number of cylinders .. 1 1 
OU-FUG), TAO: <i «sissies d ¥ 54% % sintoni 3 1:20** 1:25 
Plug qgap—inch sirs swmasisisies see roa 0.016 0.016 0.016 
Point gapen seesi rina n ‘aie Stoney 0.015 0.015 0.015 
Ignition: ‘timing’ s ciimwaseveds da wewitoces Fixed Fixed# Fixed 
Degrees BIDO sscsaeese ys ss manwaaiens <a 23* 27# Ë 23.5 
Number of speeds ......ssessssessescseo 4 4t 4 


*Impala Sport, Impala Cross and Enduro models are timed 25 degrees BTDC. 
**Cappra models use a 1:25 oil to fuel mix. 

#Impala-Cross models have an automatic timing advance. 

# #250 Trial is timed 23 degrees BTDC. Impala-Cross models are timed 32-36 degrees 
BTDC. La Cross models are timed 33 degrees BTDC. 

tCappra 250 Five and Cota models are equipped with five speed transmissions. 


MAINTENANCE 175ce models Bosch Champion 
Impala-Sport ..W 260 T1 L-5 
SPARK PLUG. Recommended spark Impala-Cross ..W 310 T16 L-58 R 
plug for normal use is listed below. Erduro ....... W 260 T4 Les 
Impala seicscse W 225 T1 L-86 
Electrode gap for all models is 0.4 Comando ...... W 225 T1 L-86 
MM (0.016 in.) Kenya ........ W 225 T1 L-86 


250ce models Bosch Champion 
Cappra Five ...W 310 T17 N-58 R 
Tial ma orsa W 225 T1 L-86 
Impala-Cross ..W 310 T16 L-58 R 
SPOrt soe ceias ..W260T1 L-5 
Cote o aA W 145 T1 L-10 
Scorpion ...... W 260 T1 L-5 

La Cross ...... W 310 T16 L-58 R 
Cappra ........ W 310 T16 L-58 R 
360cc models 

Cappra ....... W 310 T17 N-58 R 


CARBURETOR. Refer to Figs. M1 
and M2 for views of IRZ and Amal 
carburetors. Idle mixture is adjusted 
at needle (1) and idle speed at screw 
(7). Normal setting for idle mixture 
needle is 1-2 turns open. Clip (4) 
should be installed in middle groove 
of needle (5). Refer to the following 
carburetor specifications. 
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Montesa 175, 250 and 360 








175cc Medels Amal IRZ 
Impala-Sport ...... ORE LEE ODAIA 376/25 22AEO/1 
Main jet (13) .....cccccscccccvvees 190 116 
Pilot jot ©) 2s swwewacaw esos s usna 20 45 
Impala-Cross ....cccccccscccsccccese 876/27 5 Bs BRL 
Main jet (13) ...... cece ee eee ee ee 260-280 j= —— seseceee 
Pilot jot: (©) oes sronuncseeii sss swere 71 | i ne Ar re 
Enduro ......... selene es Skee, “Ges oesis 22.1-EC 
Main jet (18)... ssescseesteeas sees cctses ee 103 
Pilot; Jet: C) csies oe eonenna EIs bees cee 41 
Impala ccaicca'siee: 8p: siaterniereletsigeuieisis sinter een ia 22.1 -EC 
Main jet (19) 6 .scssicsresuesecvscee cessesae 103 
Pilot Jot O) scx 624 3 ammeessa asrla 41 
Comando ..... 363/001-B 18-AEB 
Main jet (13) 90 70 
Pilot fet. Oh ceesre sonene 15 40 
Konya iisisiesiaeiee ss ss sisjsiesaairasers ee 375/224T.K 22.1 - ECB 
Main jet (18) ......ccceccccccccece 100 98 
Pilot: Jet (G) ssrssieis sess ielevetstaiterece se 20 42 
250cc Models 
Cappra Five: eisisieis:s 0s 0 6 visieiaisreinwrererese’s 889-B/82MC lin ee eee 
Main Jet: (19) cscs cs oes sisiwrereieienniers: or 280-300, 000 Sedas 
Pilot jet (6): savas cs r Seewinerwneses AS —Ci*‘*C*WD saat 
250! PAAL os aisat ERD ECS ESRC NRE 24 -EC 
Main: FOE ATS)! reses ac n onnie sie” arinaa 110-115 
Pilot Jot 6) seiserayerere reiri tinmi vonok PETEA 50 
Impala-Cross .....sssessssesosossseo 376/27 or 389/30 id eee eee 
Maln Jet- A8) cos: sssaaa ess ove 270-300 or 290-350 sis ss eee 
Pilot Jet 6)! cinsic s av ewwrwmemadioes ve 20 o a ene Cr 
SHO 250) srosevecesss\evere a svere ardnotossnorereione . 889-B/30MSE ————....eeee 
Main. jet: (13) | sissies oes a wisreiw ecorsiarare:ere 7 eo 
Pilot Jot 6): sissies a. va 9s eetaniemsine os BF A Repeats 
Gole 2AT csiaccisthnd yeas Issn 627 24 -EC 
Moin Jot (13) sanss o6:s.ceseseieveisiasersine 160 104-109 
Piot-Jeb (E) csovececene sicve.a:4. samida 40 50 
Scorplon: sevsvescsses tti ranee as 389-B/30ME = .aeeeeee 
Main. jet (18) swscccccscsssowensoes 930 7 se 
Pilot: Jet G} ssieiese ses cdseaweewie ~ es O rr 
La: Crona 555,833 siaivisiersss sissa 389-B/30MC in eee eee 
Maln. Jat (18): oie: écossveseves es Eea raana 260-290 kt we ee 
Pilot jet (E) reuseneae sis esatwmeeen Se BR Sea 
CAppra sessami i eaa . 389-B/32MC = ———— .aseeeee 
Matin jot (19) « ssssistewscce sos sebna 2706:3500 ait ww 
Pilot Jet (O) s vaisicieiedue oie esse ersraroeie 40-45 ewes 
360cc Models 
COREE oieta E dais eremssuawele dss se - 389-B/32MC > ..seeeee 
Main jet (18) sisawsinessaces.ees sca 280-300 == ha ee eee 
Pilot: jot (6) sisicaaricessmesescasas 45 


All Specifications listed are suggested starting points for carburetor tuning. Operating 
conditions will dictate ideal settings and jet sizes. 


IGNITION AND ELECTRICAL. Ig- 
nition breaker point maximum gap 
should be 0.4 MM (0.016 in.) for all 
models. Refer to CONDENSED SER- 





Fig. MI—View of IRZ single needle car- 
buretor. Refer to Fig. M2 for legend. 
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VICE DATA table for recommended 
ignition timing. Piston position and 
crankshaft location is listed below. 


Crankshaft location— Piston 
175 & 250cc models position 
BTDC 
23 degrees BTDC ........... 3.0 MM 
0.118 in. 
25 degrees BTDC ............ 3.5 MM 
0.138 in. 
27 degrees BTDC ............ 40 MM 
0.157 in. 
32 degrees BTDC ............ 5.5 MM 
0.217 in. 
33 degrees BTDC ............ 6.0 MM 
0.236 in. 
36 degrees BTDC ............ 7.0 MM 
0.275 in. 
Crankshaft location— Piston 
360cc models position 
BIDC 
23.5 degrees BTDC .......... 3.0 MM 
0.118 in. 


Ignition timing can be changed by 
rotating the stator plate (2—Fig. M4) 


MOTORCYCLE 








VIEW OF PILOT JET AND 
AIR ADJUSTER ASSEMBLY 





Fig. M2—Exploded view of Amal carbu- 
retor. Idle mixture is adjusted at needle 
(1) and idle speed at screw (7). 


1. Pilot air (idle 7. Idle speed 
mixture) screw adjusting screw 

2. Jet block locking 10. Nozzle holder 
screw 11. Needle jet 

3. Throttle slide 13, Main jet 

4, Clip 15. Jet block 

5. Needle valve 16, Float 

6. Pilot jet 17. Float valve 

19, Primer 


after removing flywheel and loosen- 
ing the three mounting screws. 


LUBRICATION. The engine is lu- 
bricated by mixing SAE 40 oil with 
the fuel. Normal ratio is 1:20, how- 
ever Cappra 250 and 360cc models 
require a 1:25 oil to fuel mixture. 
The gear bex contains SAE 90 oil 
and should be maintained at level 
marked on filler plug dipstick (8— 
Fig. M4). The clutch housing contains 
SAE20 (or SAE10W/30) motor oil and 
should be maintained at level marked 
on filler plug dipstick (32—Fig. M12). 


CLUTCH CONTROLS. The clutch 
cable should be adjusted to provide 
1-2 MM (0.039-0.078 in.) free play 
at A—Fig. M7. Adjustment is accom- 
plished at cable adjuster located at 
hand lever end of cable. 


SERVICE 








Montesa 175, 250 and 360 












1. Flywheel 
3. Seal retainers Fig. M9—Exploded view of front suspen- 
5. Main bearings sion system. 
is si tingrod 1. Lower cap 11. Oil seal 
7. Piston pin bearing A Fork suppor, e Sne 
B: Senter oe 4. Headlight bracket 14. Spring seat 
9. Oronkahatt enr cam 16. Clamp cone 
T. Rete ning stud m pauer pug 
Fig. M4—Exploded view of engine typical of all models. 5 Maba 19. Nut 
10. Gasket 
SUSPENSION. Refer to Fig. M9 for 148 ......... 175 (All other models) 
; ; T85. cae Vau cee varie costes Cappra 250 
exploded view of front suspension sys- 250 Impala Cross 
> 192 . Cota 247 
tem used on early models. Refer to Sport 250 Scorpion 
Fig. M10 for later units. Front sus- 163 ....Cappra 250 GP (sn/001-299) Cappra 250 Five 
pension can be drained by removing 170 ........ Cappra 360 (sn/001-299) 


nuts (19) and cap (1). Each unit con- 
tains SAE 20 oil and is filled at plug 
(17). Refer to the following chart for 
fork leg capacities. 

Oil capacity 

Model 

open Teer eT er eee 175 Impala Cross 





Fig. M7—Clutch hand lever should have 
0.039-0.078 in. free play at A. 





Cappra 250 GP (sn/300 and up) 


Cappra 360 (sn/300 and up) 
EEA ROS aOR LaCross 250 
atone hal 6 enced @tate, lene She BAO 250 Trial 


Fig. M 10 — Exploded 

view of front suspension 

unit typical of most late 

models. Refer to Fig. M 9 
for legend. 
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Montesa 175, 250 and 360 





Fig. M11—Crankshaft eccentricity at main 

bearing journals (E) should be checked 

with crankshaft supported at ends, Rod 
side clearance is shown at (C). 


Rear suspension units should be 
renewed if leaking or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving the exahust pipe, carburetor, 
cylinder head and cylinder. Refer to 
the following specifications. Standard 
size and oversize piston and rings are 
available. The cylinder sleeve can be 
removed and installed after heating 
cylinder. Make certain ports are 
aligned when reassembling. 

Standard cylinder bore diameter— 
TOCE Samirani ans 2.3986-2.3990 inch 
250cc 

Cappra 250 

LaCross 250 

Cappra 250 Five 

Cappra GP ....2.8566-2.8570 inch 
Impala Cross ..2.8539-2.8543 inch 
250 Trial 
Sport 250 
Cota 247 

360cc 

Cappra 360 ....3.0722-3.0726 inch 


TOET 2.8561-2.8565 inch 


. Clutch lever 
Release cam 
. Release plunger 
. Release pad 
Retainer pins (6 used) 
Cover 
. Internal plates 
(7 used) 
. External discs 
(6 used) 
9. Clutch hub rollers 
(3 used) 
. Clutch hub 
11. Pressure plate 
12. Clutch springs (6 used) 
13. Pins (6 used) 
14, Clutch drum 
15. Clutch hub 
bearing 
16. Snap ring 
17. Clutch retainer nut 
18. Oil seal 






19, Bushings 
20. Snap ring 
21. Washer 
22. Selector shaft 
23. Shift pawl (2 used) 29. Return spring 
24. Pawl spring center 
25. Stop plate 30. Return spring 
26. Shift quadrant 31. End plate 
27. Eccentric 32. Clutch filler plug 
(stop adjuster) and dipstick 
28. Return spring 33. Shift pedal 
plate 34, Return spring pin 


Fig, M12—Exploded view 
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33 18 19 20 21 


0) 


16 15 14 13 12 


Piston skirt-cylinder clearance— 
175cec— 
All models .......... 0.0012 inch 
250cec— 
Impala Cross ........ 0.0010 inch 
Cappra 250 GP 
Cappra 250 Five 
Cappra 250 
DAClOSS: toceeicconseas 0.0039 inch 
250 Trial 
Cota 247 
Sport 250 .......... 0.00334 inch 
360cc— 
All models ......... 0.00334 inch 
Ring end gap 175cc ....0.20-0.35 MM 
0.0078-0.0138 in. 
Ring end gap 250cc ....0.20-0.35 MM 
0.0078-0.0138 in. 
Ring end gap 360cc ....0.30-0.45 MM 
0.0118-0.0177 in. 
Torque head nuts on 175cc models 
to 11-15 Foot-Pounds. On 250cc 
models that use only nuts on cylinder 
head to secure head and cylinder, 
torque nuts to 11-15 Foot-Pounds. On 
250cc models that have nuts on cylin- 
der base and nuts on head, torque 
cylinder nuts to 11-15 Foot-Pounds. 
and head nuts to 21-25 Foot-Pounds. 
360cc models require 11-15 Foot- 
Pounds torque on head nuts, 21-25 
Foot-Pounds on head bolts and 11-15 
Foot-Pounds on cylinder hold down 
nuts. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. The connecting rod is removed 
by pressing the crankshaft apart. 
Crankshaft should be disassembled 
ONLY if required tools are available 
to correctly check and align the reas- 
sembled crankshaft. With crankshaft 
supported at ends (S—Fig. M11) ec- 
centricity at main bearing journals 
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(11—Fig. M 14). 


MOTORCYCLE 


(E) should not exceed 0.01 MM 
(0.0004 in.). Connecting rod side play 
(C—Fig. M 11) should be within 
tolerance on following chart. 


Model Side clearance 

175cc Models— 
Impala <iiavvisacuis 0.004-0.006 inch 
Enduro ca 5:65 oie nce 0.008-0.012 inch 
KENYA cres sierra eres 0.004-0.006 inch 
Comando ......... 0.004-0.006 inch 
Impala Cross ...... 0.015-0.020 inch 
Impala Sport ...... 0.008-0.012 inch 

250cc Models— 
Cappra 250 Five ..0.016-0.019 inch 
250 Tal 6 sects 5 0.0078-0.0118 inch 
Impala Cross ..... 0.010-0.012 inch 
Sport 250 .séessccs 0.016-0.019 inch 
Cota 247 ........ 0.0078-0.0118 inch 
Scorpion .......... 0.016-0.019 inch 
TiACLOSs ssinrenccai 0.016-0.019 inch 


Cappra and GP ....0.016-0.019 inch 


360ce Models— 
Cappra 360 and GP.0.016-0.019 inch 


CLUTCH. The multiple disc, wet 
type clutch is mounted on the left end 
of the transmission input shaft (Fig. 
M12). Clutch can be removed after 
removing crankcase left side cover 
and retaining nut (17). Pins (5) must 
be removed to disassemble clutch. 
Springs (12) should exert 28 Kgs 
(61.6 lbs.) when compressed to a 
height of 22 MM (% in.) When re- 
assembling, tighten nut (17) to 29 ft. 
lbs. of torque. 


CRANKCASE AND GEARBOX. To 
disassemble the crankcase and gear 
box, it is necessary to remove the 
engine. Remove both left and right 
crankcase covers, magneto, crankshaft 
gear (9—Fig. M4), seal retainers (3), 
clutch assembly (Fig. M12) and out- 
put sprocket (1—Fig. M14). 
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of clutch assembly and gear selector mechanism. Gear quadrant (26) meshes with left end of shift drum 


SERVICE 





1. Output sprocket 9. Shift drum 16. Oil seals 24, 
2. Kickstarter pedal right cover 17. Bearing 25. 
3. Return spring 10. Shims 18. Shims 26. 
4, Bushing 11. Shift drum 19. Fourth gear 
5. Starter shaft 12. Shift fork guide 20. Shift collar 27. 
6. Stop pins (2 used) drive pins (6 used) 
7. Oil seal 13. Shift forks 21. Shift collars (2 used) 28. 
8. Shift drum 14. Shims 22. Third gear 29. 
detent 15. Shift drum 23. Second gear 30. 
left cover 31 


The transmission assembly is shown 
in Fig. M14. Shims (18 and 33) are 
used to limit end play of gears on 
the shaft to 0.2-0.3 MM (0.008-0.012 


XC100 Enduro 

MODEL Raider MX 
Displacement-cc ..... ccc cece cece eee 98.2 
Bore:MM) ssw ssweaaine et o0% nanata 50 
DHOKG:MM, oo iiai EEE sas go's EE 50 
Number of cylinders ............eceeee0e 1 
OU-Fiiel Ta soos sscneewnsinnscaa-cccece 1:20 
Plug gap-inch ..........e..000. 0.022-0.024 
Point gap-inch ............0... 0.014-0.018 
Ignition timing ............eeeeeees Fixed 
Piston position BTDC-inch ......... 0.092 
Electrical system voltage .............. 6 


Tire size-Front 
Tire pressure-Front 
EGE visa dike <6. ecotnjersmsievers BENE T 





Rear chain free play-inch 
Number of speeds .............cceeeeee 4 
Weight-Lbs. (approx.) ............0.. 172° 


*Weight of Raider MX model is 160 lbs. 


MAINTENANCE 


SPARK PLUG. An NGK type B-7E 
or a Lodge type 2HLN with an elec- 
trode gap of 0.023 inch is recom- 
mended. 





PPPOA 


28 40 39 38 37 36 


in.). Eccentric (27—Fig. M12) is used 
to adjust stop plate (25) so that pedal 
(33) will engage gears completely and 


MOTO BETA 


MARCO DISTRIBUTING CO. 
P.O. Box 
Idaho Falls, Idaho 


100CC MODELS 


CARBURETOR. A Del’Orto 22 MM 
Concentric carburetor is used. (See 
Fig. MB 1) Normal adjustment of idle 
air screw (8) is 134-2 turns out from 
a lightly seated position. Refer to 
Fig. MB 1 and the following chart for 
standard jet sizes: 


Main jet (15) ss ca sss ceases 105 
Slow Jet (11) ccsecienseescacew es 40 
Starter jet (10) ..............08- 70 
Jet needle (5) ............05. 260 U 


Clip (4) should be set in middle 
notch of needle (5) for initial setting. 


IGNITION AND ELECTRICAL. A 
six volt alternator mounted at the 
left end of crankshaft is used to pro- 
duce electrical power for lighting and 
ignition. No battery is used. A cut out 
switch is mounted on the tail light 
assembly in the event that a filament 
is burnt out in tail light it may be 
bypassed to prevent engine stoppage 
when brake is applied. 

Set point gap to 0.016 inch before 
timing engine. Three timing marks 


9 10 11 
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Moto Beta 100 


1415 18 17 16 
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Fig. M14—Exploded view of transmission assembly, Shift forks (13) are interchangable, 


First gear 32. Fourth gear 
Output shaft 33. Shim 
Gear drive 34. Bearing 
rollers (6 used) 35. Ratchet stop 
Input shaft and 36. Bushings 
first gear 37. Washers 
Snap rings 38. Kickstarter gear 
Second gear 39. Kickstarter ratchet 
Third gear 40. Ratchet spring 

. Spacer 


stop movement at same time detent 
(8—Fig. M14) engages groove in shift 
drum (11). 


are located on the engine, one on the 
left hand case and two on the fly- 
wheel. When turning flywheel in nor- 
mal direction of rotation, the first 
mark on flywheel will align with 
timing mark on case as piston reaches 
28 degrees BTDC. Ignition points 
should just open at this time. Second 
mark will align as piston reaches 
TDC. 


LUBRICATION. Transmission and 
clutch are lubricated by approxi- 
mately 1 qt. of SAE 20W/40 motor 
oil. Oil should be drained and re- 
newed every 3000 miles or about 
every 50 hours of operation. 

Engine lubrication is accomplished 
by mixing gasoline with two cycle air 
cooled engine oil at a ratio of 24:1 
for normal operation. The manufac- 
turer recommends the use of Blendz- 
all Racing Castor Oil or other con- 
centrated lubricant mixed 40:1 for 
competition use. 


103 


Moto Beta 100 





Fig. MBI — Exploded view of Del'Orto 
22 MM carburetor used on all models. 

1. Cable adjuster 9. Idle speed 

2, Mixing chamber adjustment 
top 10. Starter jet 

3. Throttle return 11. Slow jet 
spring 12. Float valve 

4, Jet needle clip 13. Float 

5. Jet needle 14, Needle jet 

6. Throttle slide 15. Main jet 

7. Fuel inlet fitting 16. Main jet holder 

8. Idle air adjustment 17. Starter plunger 







2 


. Clutch actuating 
d . Push spring 

. Return spring 

. Kickstarter shaft 

Kick lever « 

. Shift drum 


ro! 
. Primary shaft 

. Steel ball 

. Kickstarter gear 
. Kickstarter gear 


aA m 
SOWDAD 


m 
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Fig. MB2 — Engine as- 
sembly used. Carburetor 
mounting flange (9) may 
have to be removed with 
carburetor intact to aid 
in removal of cylinder. 


. Cylinder head 

. Cylinder 

. Cylinder hold down nut 
. Exhaust gasket 
Connecting rod and crank- 
shaft assembly 
Primary drive gear 

Oil drain plug 

. Oil filler plug 

. Carburetor mounting 
flange 


Fig. MB4 — Component 
parts of clutch assembly 
and actuating parts. 


1, Thrust washer 
2. Primary drive hub 
3. Clutch hub 

4, Steel plates 

5. Friction discs 

6. Pressure plate 

7. Lock nut 

8. Adjusting screw 

9. Spring cup 

10. Clutch spring 

11, Spring holder 

12. Release lever 

13, “O” ring 

14, Push rod 

15. Primary shaft 

16. Ball bearing 

17. Clutch hub securing nut 
18, Operating rod 


CLUTCH CONTROLS. 


Adjust 
clutch cable at either end to obtain 
¥%-inch free play in lever on handle 
grip. To adjust clutch, remove kick- 
start lever and right side engine 
cover. Loosen lock nut on adjusting 


4 5 








26 16 15 10 


11. Shift detent spring 15. First gear 
holder 16. First & second 

12, Shift fork gear slider 

13. Shift fork 17. Second gear 

14, Shift drum pin 18, Secondary shaft 





MOTORCYCLE 


screw (8—Fig. MB 4) and back screw 
out until loose. Turn screw in until a 
slight resistance is felt and then back 
it out % turn and tighten lock nut 


(7). 


SUSPENSION. Each front suspen- 
sion unit contains 120cc of SAE 40 
motor oil. Oil quantity may be in- 
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Fig. MB6—Exploded view of transmission and kickstarter assembly. 


22, Ball bearing 
19, Third gear 23. Drive sprocket 
20. Third & fourth 24, Shift shaft 
gear slider 25. Operating fork 
21, Fourth gear 26. Return spring pin 
27. Shift spring cup 


SERVICE 


creased 20cc if more dampening is 
desired. Fork oil should be drained 
and renewed twice a year. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 


CYLINDER, PISTON AND RINGS. 
Cylinder and piston may be removed 
without dismounting engine from 
trame. Refer to the following repair 


specifications: 
Piston skirt to cylinder clearance— 
(Normal use) _....0.003-0.0035 inch 


(Competition use). .0.005-0.006 inch 
Piston ring end gap. ..0.008-0.013 inch 
Maximum cylinder taper or 

out of round ............ 0.002 inch 

Install piston with ring lock pins 
toward rear (intake side) of cylinder. 
If a new piston is fitted it will be 
necessary to drill two 3/32 inch holes, 


cne on the bottom of each pin boss. 
After drilling the lubrication holes 
in the pin bosses, ream the pin hole 
for a snug but not binding fit of pis- 
ton pin. 

Any play in small end rod bushing 
will warrant renewal of bushing. File 
a notch in old bushing and pull out. 
Press or pull a new bushing in place 
(do not pound bushing in) and drill 
iwo holes in bushing using; the exist- 
ing holes in rod as guides. Ream bush- 
ing after drilling holes so that piston 
pin is a snug fit. Take precautions to 
prevent metal chips from falling in 
open crankcase. Five oversizes of pis- 
tons are available. 

Torque head retaining nuts to 12 
Foot-Pounds using a cross pattern to 
prevent warpage. 


CRANKSHAFT AND CRANK- 
CASE. Crankcase halves must be 
separated to remove the crankshaft. 
Crankshaft should only be disassem- 


Ossa 160 and 175 


bled if proper tools are available to 
reassemble correctly. Maximum 
crankshaft runout is 0.0005 inch. 

Keyslot for primary gear woodruff 
key is different on some models. If a 
replacement key does not readily fit, 
key may be modified. 


CLUTCH. Clutch is a wet multi- 
disc unit operated by a push rod 
running through the transmission 
shaft. Friction discs should be re- 
newed if worn or chipped. Renew 
steel plates if warped or glazed. 


TRANSMISSION. Inspect gears and 
gear dogs for wear or chipping. Re- 
install thrust washers in original posi- 
tion on transmission shafts to retain 
proper fit in cases. 

Renew both parts of kickstarter 
ratchet if either shows signs of exces- 
sive wear. 

Pins in shift drum should fit se- 
curely. 





OSSA 


YANKEE MOTOR CORP. 
P.O. Box 36 
Schenectady, N.Y. 12301 


160 AND 175CC MODELS 





MODEL 160 175 
Displacement-cc ......eeeeeeeceeeees .....160 175 
Boro- MM ......eeececeeeees EET EANET ..58 60.9 
Stroke-MM ....... asdadpaNeharercie vo NER ..60 60 
Number of cylinders ......essssesessosese 1 1 
Oil-fuel ratio ........ Denna 8 sapias ....lto20 1 to 20 
Plug gap-inch ...... AS COTO Cor. 0.018 0.018 
Point gap-inch ....... EET ETOP 0.016 0.016 
Ignition timing ......esssssesesesseso ... fixed fixed 
Piston position-inch BTDC ............... —0.087-0.098. 
Electrical system voltage ......ssseseeeees 12 12 
Tire Sizo .. cece eee eee AGREES. 6 EERE 2.75x18 2.75x18 or 
3.00x18 
Tire pressure psi-front ........eeeeeeeeeees 18-10 18-19 
Roarsolo 6:0'5.s 6's d:sraierewierersivioce.s oe eresere 00 24-25 24-25 
Rear chain free play-inch ................ %-1 %-1 
Number of speeds ........ceseeecsssceees 4 4 
Weight-lbs. (approx.) ......cecceceeees csao 190 190-207 
MAINTENANCE 


Clip 

. Throttle slide 
Valve needle 

. Minimum jet 
Idle mixture 





ma 


needle 
Nozzle 
Fig. OS1-1—Exploded view of Del' Orto 


. Idle speed screw 
. Main jet 
A $ Float 
8 9 5 11, Choke slide 
carburetor typical of type used on 160ce 
models. 


SPARK PLUG. Recommended spark 
plugs for normal use are BERU type 
260/14/3, Bosch type W260T2 or KLG 
type FE-100. For sustained high speed 
use, Bosch 310 or Lodge RL-47 spark 
plug is recommended. Electrode gap 
should be 0.018 inch. 


CARBURETOR. The Del’ Orto car- 
buretor used on 160cc models is 
shown in Fig. OS1-1. Amal carbure- 
tor used on 175cc models is shown in 
Fig. OS1-2. 

On Del’ Orto carburetor, idle mix- 
ture is adjusted by turning needle 





VIEW OF PILOT: JET AND 
AIR ADJUSTER ASSEMBLY 


Fig. OS1-2—Exploded view of Amal car- 
buretor typical of type used on 175cc mod- 


els. 

1, Pilot air (idle 7. Idle speed 
mixture) screw adjusting screw 

2. Jet block 10. Nozzle holder 
locking screw 11, Needle jet 

3. Throttle slide 13. Main jet 

4, Clip 15. Jet block 

5. Needle valve 16. Float 

6. Pilot jet 19. Primer 


Ossa 160 and 175 


Fig. OS1-5 — Exploded 
view of the crankshaft 





Fig. OS1-3—Exploded view of front sus- 
pension system. 


1. Fitting screw 8. Shock damper 

2. Upper plate 9, Fixed tube 
fitting bolt 10. Retainer 

3. Fixed tube plug 11, Lower guard 

4, Upper spring end 12, Gasket 

5. Spring 13. Bushing 

6. Lower spring end 14. Sliding tube 

T. Lock nut 15. Bearing balls 

(28 used) 


(6—Fig. OS1-1). Idle speed is changed 
by turning stop screw (7). 

On Amal carburetor, idle mixture 
is adjusted by turning needle (1—Fig. 
OS1-2). Idle speed is changed by 
turning stop screw (7). 


IGNITION AND ELECTRICAL. Ig- 
nition breaker point maximum gap 
should be 0.4MM (0.016 inch). Igni- 
tion timing (points just open) should 
occur when the piston reaches 2.2- 
2.5MM (0.087-0.098 inch) BTDC. If ig- 
nition timing is incorrect, the fly- 
wheel should be removed and mag- 
neto stator plate relocated. Make sure 
that breaker point gap is correctly set 
before changing the ignition timing. 


LUBRICATION. The engine is lu- 
bricated by mixing SAE 40 oil with 
the fuel. Normal ratio is 1:20 after 





Fig. OS1-4 — Exploded view of the two 
types of rear suspension units used. 


1. Rubber bushings 
2. Shock absorber 


106 


3. Spring 
4, Bumper 


and associated parts. 


. Ignition assembly 
Seals 
Main bearings 
. Flywheel and right 
main journal 
. Crankpin 
Bearing cage and 
28 rollers 
. Connecting rod 
. Flywheel and left 
main journal 
9. Coupling spline 
10. Crankshaft sprocket 
11. Coupling 
12. Spring 
13. Spring cap 
14, Retainer nut 


the first 300 miles. During break in 
(first 300 miles), oil to fuel ratio 
should be 1:14. The clutch and trans- 
mission are lubricated by approxi- 
mately 1 quart of SAE 40 oil con- 
tained in the gear box. Oil in gear 
box should be changed every 1,200 
miles, 

CLUTCH. The clutch cable should 
be adjusted to provide some free play. 
In addition to cable guides, adjust- 


MOTORCYCLE 





ment can be accomplished by turning 
screw (8—Fig. OS1-6) after loosening 
the lock nut, 


SUSPENSION. Refer to Fig. OS1-3 
for exploded view of front suspension 
unit. Rear suspension unit is shown 
in Fig. OS1-4, 





Fig. OS1-6—Exploded view of the transmission and clutch. 


. Primary drive 16. Input shaft 


1 
chain 17. Gear (2nd) 
2. Clutch drum 18. Snap rings 
3. Hub 19. Sliding gear 
4, Inner (thick) 20. Output shaft 
plate and gear 
5. Friction discs 21, Oil seal 
(4 used) 22. Spacer 
6. Driven plates 23. Output sprocket 
(4 used) 24. Clutch rod 
7. Pressure plate 25. Seal 
8. Adjusting screw 26. Clutch roller 
9. Spring cup 27. Clutch lever 
10. Spring 28. Bushings 
11. Spring nut 29. Thrust washers 
12. Bushing 30. Countershaft 
13. Thrust washer 31. Gear (3rd) 
14, Ball bearing 32. Sliding gear 
15. Washer 


33. Gear (ist) 
34. Shims 
35. Shift fork 
(2nd & 4th) 
36. Shift fork 
(ist & 3rd) 
37. Rail 
38. Shift drum 
39. Snap rings 
40. Return spring 
41, Change shaft 
42. Shift yoke 
43. Spring seats 
44. Spring 
45, Snap ring 
46. Thrust washer 
47, Spring washer 
48. Oil seal 


49. Gear change pedal 

50. Starter shaft 

51. Thrust washer 

52. Snap ring 

53. Spring seat 

54, Spring 

55. Kick starter 
ratchet 

56. Washer 

57. Pinion 

58. Thrust washer 

59. Washers 

60. Return spring 

61. Snap ring 

62. Oil seal 

63. Ring 

64. Kick starter pedal 

65. Shift detent 
assembly 


SERVICE 


SACHS 


FICHTEL & SACHS AG 
Schweingurt, Germany 


Gene Shillingford & Sons, Inc. 
Radcliffe & Green Lane 
Bristol, Pa. 19007 


Sachs 50, 80, 100 and 125 


50, 80, 100 AND 125CC MODELS 


Sachs engines are used in many different motorcycles, some of them being 
Sachs, Penton, Hercules and Sprite. 


K-80-S & 

MODEL K-50 K-80-GS K-103 
Displacement-cc ......eeeeeees seannsa s 73 97 
Bore-MM: casir ssonaasseos is 0 ssurauniaies 46 48 
Siroko MM ssiscrossccuonsasi ss eaiaw seiner’ 44 54 
Number of cylinders ......esseosssosesese 1 1 1 
Oil-fuel ratio ..... csc cece ccc a a a are lto 25 1 to 25* 1 to 25 
Plug’ Gapanch, peiros Cd Erro Errea 0.020-0.024 6.020-0.024 0.020-0.024 
Point gap-Incht << ss essuciswieisa eo os swisrnwiererers 0.016 0.016 0.016 
Ignition timing ........ccseeccceccceecvecs Fixed Fixed Fixed 

Piston position BTDC-inch .............. 0.06-0.08 0.06-0.08 0.10-0.12 
Electrical system voltage .........seeesees 6 6 
Number of speeds ........ EREITEN esawed 5 4 

*Some models have an automatic oil injection system, 
MAINTENANCE Bing 1/17/55 

SPARK PLUG. Recommended spark Nain Jet (T) sseeserrerrereeee coe 5 
plug for normal use is Bosch type =. e jet hag TEES eee Oe ee pipe 
W260T1 or W270T16 for 50 and 80cc Valve needle (3) ......-....+- - 


models, Bosch M225P11S for 4 speed 
100cc models, Bosch W260T1 for 125cc 
models and 5 speed 100cc models. 
Electrode gap for all models should 
be 0.020-0.024 inch. 


CARBURETOR. Bing carburetors 
are used on all models. Type 1/17/55 
is used on 50cc models, 1/18/15 is 
used on 80cc models and early (4- 
speed) 100cc models type 1/22/132, 
type 1/22/119, type 1/22/137 or type 
1/22/164, Late 100cc models use Bing 
1/22/158 and 125cc models use Bing 
1/24/153. Initial setting for the idle 
mixture (4—Fig. SAl-1) is %4-turn 
open for 50 and 80cc models, 1-1% 
turns open for early 100cc models; %2- 
% turn open for late 100cc models 
and 125cc models. On all models, idle 
speed is adjusted by turning stop 
screw (5). Refer to the following 
carburetor specification data: 


Clip 

. Throttle slide 
Valve needle 
Idle mixture 
needle 

. Idle speed screw 
Needle jet 

. Main jet (1 used) 
. Float 

. Fuel inlet valve 
. Starting valve 


oe 


l-a 


7 


7 
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Fig. SA1-1—Exploded view of typical Bing 

carburetor used on some models. Main jet 

(7) is shown at three different possible 
locations. 


Clip (1) in top groove of needle (3). 
Bing 1/18/15 
Main jet (7) 
Needle jet (6) 
Clip (1) in third groove from top of 
needle (3). 
Bing 1/22/132 
Main jet (7) 
Needle jet (6) w..uccsccrcsrcssscssscseseeees 1608 
Clip (1) in third groove from top of 
needle (3). 

Bing 1/22/119 and 1/22/164 

Main jet (7) 
Needle jet (6) ccscsiovsensssevcesessstavvvcaeess 1608 
Clip (1) in third groove from top of 
needle (3). 
Bing 1/22/137 
Main jet (7) 
Needle jet (6) 
Clip (1) in third groove from top of 
needle (3). 
Bing 1/24/150 
Main jet (7) 
Needle jet (6) ..............045. 2.73 
Clip (1) in second groove from top 
of needle (3). 





Fig. SA1-3 — View of the flywheel and 

crankcase marks used for timing. The "O" 

mark indicates piston top dead center and 

“M" mark indicates position BTDC when 

ignition points should open and spark plug 
should fire. 


1001/5 A 1251/5 A 
98 123 

48 54 

54 54 

1 1 

1 to 25 1 to 25* 
0.020-0.024 0.020-0.024 
0.016 0.016 
Fixed Fixed 
0.118-0.138 0.118-0.138 
6 6 

5 5 


Bing 1/24/153 
Main jet (7) 
Needle jet (6) siersorssrosssass 2.73 
Clip (1) in third groove from top of 
needle (3) 

IGNITION AND ELECTRICAL. Ig- 
nition breaker point gap should be 
0.014-0.018 inch and can be set 
through holes in the flywheel. Igni- 
tion breaker points should just open 
when the “M” mark on flywheel is 
aligned with mark on crankcase as 
shown in Fig. SA1-3. If timing is in- 
correct, the stator plate can be moved 
after loosening the three retaining 
screws. The timing marks on flywheel 
and crankcase should align when the 
piston is 0.06-0.08 inch before Top 
Dead Center on 50 and 80cc models; 
0.10-0.12 inch BTDC on early 100cc 
models and 0.118-0.1388 inch on 5- 
speed 100cc and 125cc models. The 
“O” mark on flywheel is Top Dead 
Center. The flywheel nut should be 
tightened to 39-40.5 Ft.-Lbs. torque 
on all models except 5-speed 100cc 
and 125cc models which only require 
28-29 Ft.-Lbs. torque. 






Fig, SA1-5—Adjustment points for the oil 
injection system. Engine may be damaged 
if incorrectly adjusted. 


. Hand lever control cable 


1 
cable guide 5. Oil pump 
2. Rubber cover cable guide 
3. Bushing 6. Carburetor cable 
4, Oil pump guide 
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Sachs 50, 80, 100 and 125 





Q 


Fig. SA1-6—Gear box oil for all models 
except 100 cc 4-speed should be main- 
tained at level of plug (L). 


LUBRICATION. On models without 
oil injection the engine is lubricated 
by mixing SAE 40 or 50 two stroke 
oil with the fuel. Ratio should be 1:25. 





Fig. SAl-7—On 4-speed 100cc models, 
plug (1) should be removed to check 
oil level. 11 


1. Washers (0.8 MM) 

2. Ball bearing 

3. Seal 

4. Deflector plate 

5. Nut (left hand 
thread) 

6. Ball bearing 

7. Seal 

8 

9 










& 
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Fig. SA1-8—View of clutch adjustment 
points. Refer to text. 


On models with automatic oil in- 
jection, the throttle and oil pump 
cables must be properly adjusted to 
provide the correct amount of oil. 
Turn the cable guide (1—Fig. SA1-5) 
until the hand lever cable has 0.04 
inch free play. Adjust the cable guide 
(6) until the carburetor cable has 
very slight free play. Make sure that 
throttle slide is not pulled up. Remove 
the rubber cap (2) and pull the oil 


fa 


MOTORCYCLE 





Fig. SA1-9—View of clutch adjusting screw 
on 4-speed 100cc models. Refer to text 
for adjustment procedure. 


pump control cable (4) up as far as 
it will go. Distance (A) between top 
of bushing (3) and bottom of cable 
housing should be 0.650 inch. If dis- 
tance (A) is incorrect, adjust by turn- 
ing cable guide (5). If any part of 
the oil injection pump is damaged, the 
complete unit must be renewed. 

On all except 100cc models with 4 
speed transmission, the gear box 


ia 


8. Washer 


: Ball bearings 
. Washer 
10, Crankshaft gear 53 55 
11. Oil pump 53 54 
12. Look plate 50 51 52 
13. Clutch adjusting 
14 Tanck r Fig. SAl-10—Exploded view of typical engine. The oil pump (11) is not used on some models. 
15. Cam cup 25. Pressure key 36. Selector rod 47. Gear (5th) 
TA Sere a 5 Dee pae 35 Shim ‘aed ry aan sprocket 
» Spring © ressure spring ” ms . 
A Snap ring 28. gaeh grom rA pamut shaft RE Kok starter pedal 
19. Shim 29. Steel pin 40. Deten . Seal 
20. Primary drive 30. Bronze pin 41. Detent retainer 52, Gear selector 
goar and clutch 31, Input cluster ig spang TR 4g ire 
u gear . Gear (1s) a ms 
21. Snap ring 32. Shim 43. Spacer rings 54. Snap ring 
22. Cover plate 33. Pivot 44, Gear (2nd) 55. Pawl spring 
23. Friction disc 34. Gear change lever 45. Gear (3rd) 57. Selector adjusting 
24. Steel plate 35. Shift fork 46. Gear (4th) plate 


59. Snap ring 69. Ratchet 

60. Selector pawl 70. Kick starter gear 

61. Selector shaft 71. Seal 

62, Return spring 72, Cup 

63. Shim 73. Speedometer 

64. Washer worm 

65. Kick starter shaft 74, Washer 

66. Kick starter 75. Speedometer gear 
spring 76. Bushing 

67. Washer TT. Shift groove nut 

68. Bushing 78. Lock nut 


SERVICE 


should be filled to level of plug (L— 
Fig. SA1-6) with SAE 80 oil. Capacity 
is 350cc on 50 and 80cc models with- 
out oil injection. On models with oil 
injection, capacity is 380cc. Capacity 
is 600cc for 100cc models with 5 speed 
transmission and 125cc models. 

Oil capacity for gear box on 4 speed 
100ce models is 450cc. To check the 
oil level, remove plug (1—Fig. 
SA1-7). Oil should be maintained just 
above stand pipe on plug (1). If oil 
does not begin to drip from plug (1) 
add SAE 80 oil at plug at top of 
crankcase. 

On all models, oil in gear box 
should be changed every 3800 miles. 


CLUTCH. On all except 4 speed 
100cc models, remove the two plugs 
from left side cover (Fig. SA1-8). 
Loosen lock screw (1) and turn screw 
(2) counter-clockwise 1 turn, Turn the 
cable adjuster (guide) on the hand 
lever in. Pull the clutch hand lever 
slightly and observe the clutch 
lever (X). The cable adjuster on hand 
lever should be adjusted so that lever 
(X) rests on the stop (at arrow) and 
just begins to move when the hand 
lever is depressed approximately 3- 
inch. After cable is adjusted, turn 


screw (2) until slight resistance is 
felt, then back screw out %4-turn and 
tighten the lock screw (1). 

On 100cc 4 speed models, loosen 
lock nut and turn screw (1—Fig. 
SA1-9) until clutch actuating lever 
on top of crankcase has 0.3-0.4 inch 
free play at end. Tighten lock nut. 
Free play at hand lever is adjusted 
by turning the cable guide at the 
hand lever end. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving the cylinder. The piston and 
rings are available in standard size 
and three oversizes. 

When reassembling, heat piston to 
160-175 degrees F. and assemble to 
rod with arrow on top of piston to- 
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Fig. SA1-14—View of transmission gears 
positioned in the left crankcase half, Typi- 
cal of most models. 


ward front. Make sure that rings cor- 
rectly engage the pins in groove when 
positioning the cylinder. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. The connecting rod, crankpin, 
rod bearing and crankshaft are avail- 
able only as a complete unit. 

When removing and installing bear- 
ings in crankcase halves, the crank- 
case should be heated to 160-175 de- 
grees F. Crankshaft main bearings (2 
& 6—Figs. SA1-10 and SA1-12) should 
be removed and installed with a spe- 


Fig, SA1l-12—Exploded view of the K-103 engine and transmission assembly. 


1. Shims 

2. Ball bearing 12. Clutch lever 

3. Seal 13. Clutch rod (long) 

4, Input shaft 14, Push roller 
bearing rollers 15. Clutch rod (short) 
(13 each race) 16. Oil seal 


5. Nut 17, Output shaft 

6. Bearing (same bearing rollers 
as 2) (15 used) 

7. Seal (same as 3) 18. Spring retainer 

8. Oil channel 19. Clutch adjusting 

9. Shim screw 

10. Crankshaft 20. Lock nut 
sprocket 21. Lock plate 

11. Nut (left hand (2 used) 
thread) 22, Spring cup 


23. Spring 37. Bushing 

24, Pressure plate 38. Thrust washer 

25. Friction discs 39. First gear 

26. Clutch plates 40. Output shaft 

27. Clutch hub 41. Fourth gear 

28. Bearing nut 42. Shims 

29. Clutch drum 43. Output sprocket 

30. Bearing 44. Selector fork 

31. Input shaft 45. Detent pawl and 
„assembly spring 

32. Shims 46. Shims 

33. Bushing 47. Snap ring 

34. Thrust washer 48. Washer 

35. Shift bridge 49. Return spring 

36. Sliding gear 50. Spacer 


51. Lever 66. Shim 

52. Adjuster plate 67. Snap ring 

53. Pawl and spring 68. Return spring 
54, Snap ring 69. Spring retainer 
55. Shift lever 70. Shim 

56. Shift link T1. Seal 

57. Shim 72, Kick starter pedal 
58. Shift pedal shaft 73. Shift pedal 

59. Snap ring T4. Seal 

60. Washer 75. Bearing 

61. Spring 76. Speedometer 
62. Ratchet wheel worm 

63. Kick starter shaft TT. Shim 

64. Shim 78. Bushing 

65. Kick starter gear 79. Shims 
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Fig. SA1-15—Refer to text for measuring 
and setting the gear shift assembly on 50 
and 80cc models. 


cial puller attached to end of crank- 
shaft. If bearings are driven on, the 
connecting rod bearing or crankshaft 
alignment may be damaged. 

On 50 and 80cc models, thrust wash- 
ers (1—Fig, SA1-10) are 0.8MM thick 
and crankshaft end play is not ad- 
justed. On 100cc and 125cc models, 
shims (1— Fig. SA1-12) should be 
distributed evenly on both sides to 
allow crankshaft 0.1-0.2MM (0.004- 
0.008 inch) end play. End play can be 
determined by measuring depths of 
inner bearing races from mating sur- 
faces of crankcase halves and width 
of shoulders on crankshaft. Make 
certain that gasket is measured with 
one half of crankcase. 


CRANKCASE AND GEAR BOX. 
The crankcase halves can be separated 
after removing the cylinder, piston, 
magneto assembly, clutch, crankshaft 
gear (or sprocket) and output 
sprocket. Remove the screws attach- 
ing halves together, carefully separate 
the halves making certain that gasket 
sealing surfaces are not damaged. 

On 50 and 80cc models, vary the 
number of shims (32, 48 & 63—Fig. 
SA1-10) to provide the shafts with 
end play equal to the thickness of 
the gasket between crankcase halves. 
When installing the shift assembly, 
shift the transmission to third gear. 
NOTE: Make sure that transmission is 
in third gear. Measure the distance 
between the surface of crankcase to 





AS) 


Fig. SA1-16—View of the shift assembly 
on 50 and 80cc models. Refer to text when 
adjusting. 








Fig. SAl-17—View of 4-speed transmission 
assembled in the left half of crankcase. 


the edge of shift fork (35—Fig. SA1- 
10) as shown in Fig. SA1-15. If dis- 
tance is not 0.913 inch (23.2MM), 
loosen the lock nut and turn the shift 
groove nut (77—Fig. SA1-10) as re- 
quired. Measure again after tighten- 
ing lock nut to make sure adjustment 
has not been changed. Engage first 
gear and press on gear shift pedal. 
The shift rod (36—Fig. SA1-16) 
should not move and shift fork (35) 
should be loose. If not, loosen screws 
(S) and move the adjusting plate (57) 
slightly and recheck. The same con- 
ditions should exist when checking 
the fifth gear. 

On 100cc and 125cc models, refer to 
Figs. SA1-12 and SA1-17 when assem- 
bling. Before assembling the crank- 
case halves, shift the transmission to 
third gear and check the faces of 
splines (F—Fig. SA1-18). The splines 
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Fig. SA1-18—In third gear, pawls should 
be 0.02 inch above face of gears as shown. 
Refer to text. 


should be 0.0019 inch (0.05MM) 
above the face of gear. If adjustment 
is incorrect, it is necessary to remove 
the pawl (45—Fig. SA1-12) and vary 
the number of shims (79) as required. 
The faces of first gear (39) and starter 
gear (65) should be flush. If incor- 
rect, vary the number of shims (66) 
as required. End play of starter shaft 
(63) should be adjusted to 0.004 inch 
(0.1MM) by varying shims (70). 
Check engagement of gears before as- 
sembling crankcase halves. When the 
gear change lever is moved fully in 
either direction, the pawl (45) should 
always fully engage notches in selector 
fork (44). If the selector fork moves 
too far or not far enough, loosen the 
retaining screws and move plate (52) 
slightly and recheck. End play of shift 
pedal shaft (58) should be 0.004 inch 
(0.1MM) and is adjusted by adding 
shims (46). 

On all models, the gasket between 
crankcase halves should be coated 
with a non hardening sealer. The 
screws attaching crankcase halves to- 
gether should be tightened to 72-84 
inch pounds torque. On 50 and 80cc 
models, tighten the clutch drum nut 
to 37-39 Ft.-Lbs. torque. On four 
speed 100cc models, clutch drum re- 
taining nut should be tightened to 
17.5-18.5 Ft.-Lbs. torque. On five 
speed 100cc and 125cc models clutch 
drum retaining nut should be torqued 
to 58-65 Ft.-Lbs. 
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SERVICE 


Suzuki Piston Ported 50, 55 and 80 


SUZUKI 


SUZUKI MOTOR CO., LTD. 
Hamamatsu, Japan 
U. S. SUZUKI MOTOR CORP. 
13767 Freeway Drive 
Santa Fe Springs, Calif. 90670 


50, 55 AND 8OCC PISTON PORT MODELS 





M12 & K10& 

MODEL M15 M31 Kll 
Displacement-cc ....essessesosesoseesecee 55 79 
Bore MM  s..c% s:sarsicwiased seii anene 43 45 
Stoka MM ori crereonsnesa honaino ia 38 50 
Number of cylinders ......esesosessossooo 1 1 
Oil-fuel ratio .5 ssaceunasss's cee vwraseremes ss 1l to 20 1 to 20 1 to 20 
Plug Gapinch sicsisiiens sss ss seccisowseev ss 0.020-0.024 0.020-0.024 0.020-0.024 
Point GAD-INCH: sie naiverneidie sires Sieesaltnseeisiees 0.014 0.014 0.014 
Ignition timing-Advance ............eeeeee Fixed Fixed Fixed 

Degrees BIDO csvisineewsisiess ss sv serwerweieeres 27 20 27 
Electrical system voltage .2........eeeeees 6 6 6 
Tiro BIO gorse. ob cio eiveiain ed 44 6 weMieeeieis 2.25 X17 2.25 X 17 2.50 X 17 
Tire pressure psi-front .........esesssessooe 24 24 24 

ROAT nameit A Ea PERNE E a E 31 31 31 
Rear chain free play-inch ..........eeeee. 1⁄2 1 1 
Number of speeds ..........esseecccecece 4 3 4 
Weight-lbs. (Approx.) ........0.005- ATT 145 132 154 


*Rear tire pressure should be 32-35 psi for carrying passenger. 


MAINTENANCE 


SPARK PLUG. Spark plug elec- 
trode gap should be 0.5-0.6 MM 
(0.020-0.024 in.) for all models. Stand- 
ard spark plug is NGK type B-6 or 
B-7; however, Champion HO-3 (or 
UJ-7P) or J-5, AC type 43 or 42, KLG 
type FS70 or FS75, Autolite A3 or 
AT4 or Bosch W225T3 can be used. 


CARBURETOR. Mikuni VM15SC 
carburetor is used on 50 and 55cc 
models. VM17SC and VM20SH are 
used on 80cc models, Due to varying 
conditions, changes may be required; 
however, normal specifications for 
carburetors are as follows: 


50cc Models 


Carburetor type ............ VM15SC 
Main jet (5—Fig. S1-2) ....:... 75-80 
Needle jet (4) .........cceeeeeee E-0 





ees 


byl, 
QAAN 





Fig, S1-1—View of carburetor left side 

showing air bleed adjusting screw (AS) 

and idle speed adjusting screw (IS), All 
models are similar. 


Clip (2) in third groove from top of 
needle (3). 
Float setting 
(H—Fig. S1-1A) ........... 38 inch 
Idle mixture needle 
(AS—Fig. S1-1) 


M31 Model 


....1%4 turns open 


Carburetor type ............ VM15SC 
Main jet (5—Fig. S1-2) .......... 120 
Needle jet (4) <:ancsas sas caccmes E-0 


Clip (2) in third groove from top of 


needle (3). 
Float setting 
(H—Fig. S1-1A) ........... 28 inch 
Idle mixture needle 
(AS—Fig. S1-1) ....... 1 turn open 
K10, K11 and K15 Models 
Carburetor type ............ VM17SC 
Main jet (5—Fig. S1-2)— 
TEL Oe revs seers vaca TOERE ETS 65-70 
RIL on cawisessns ici isms svina 60 
KIS parori rain se cavemen 70 
Needle jet (4)— 
EIO oss. seas avere aise davai’ ee de's ate ...0-0 





Fig. S1-1A—Float level (H) is adjusted 
by bending tang (17). 


K10P, K11P & 

K15P K15 

79 79 

45 45 

50 50 

1 1 

Oil Pump 1 to 20 
0.020-0.024 0.020-0.024 
0.014 0.014 
Fixed Fixed 

20 27 

6 6 

2.50 X 17 2.75 X 17 
20 19 

28 27° 

1 % 

4 4 

167 165 


Clip (2) in second groove from top of 
needle (3) on K10 and K15 models, 
third groove from top on K11. 
Float setting 
(H—Fig. S1-1A) 
Idle mixture needle (AS—Fig. S1-1) 
% turn open for K15, 1%4-1% turns 
open for K10 and K11. 


K10P, K11P and K15P Models 

(flange mounted) 

Carburetor type ............ VM20SH 
Main jet (5—Fig. S1-2)— 


K10P and KIP .............0- 110 
RIIP iatcase caus Sara baad Be ea aie eR 95 
Needle jet (4) .....cceeeeeeeeees N-6 


Clip (2) in third groove from top of 
needle (3) on K11P and K15P, fourth 
groove from top on K15P models. 





Fig. S1-2—Cross section of carburetor 
showing various points of adjustment. 


1. Washer 

2. Clip 

3. Needle valve 

4, Needle valve jet 


5. Main jet 
6. Float valve 
7. Throttle slide 
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TIMING MARKS 


Fig. $1-3—Ignition timing marks on some 

models are on crankcase and flywheel as 

shown at left. Late models are on crank- 

case left cover ane oo as shown at 
right. 


Float setting 

(H—Fig, S1-1A) 
Idle mixture needle (AS—Fig. S1-1) 
14%4-1¥% turns open. 


IGNITION AND ELECTRICAL. An 
energy transfer type ignition is used. 
The ignition primary coil, lighting 
coil, ignition points and condenser are 
located on the stator plate on left side 
of engine under the flywheel. Igni- 
tion points should be set to 0.35 MM 
(0.014 in.) fully open, Ignition should 
occur (points should just open) when 
timing marks are aligned as shown in 
Fig. S1-3. Small timing adjustment 
can be made by varying point gap 
between 0.3-0.4 MM (0.012-0.016 in.); 
however, the coil stator plate can be 
moved in the three elongated mount- 
ing holes after removing the flywheel. 

M 15 D models are equipped with 
a starter dynamo and a 12 volt bat- 
tery. Breaker points are mounted on 
the stator housing. Point gap should 
be 0.012-0.016 inch (0.3-0.4 MM). 
Points should just open as mark on 
point cam aligns with timing pointer 
mounted on base plate. 





Fig. $1-5—View of right side showing lo- 
cation of gear box oil filler cap (C), oil 
level plug (P) and clutch adjuster (A). 





te a 


Fig. S$1-6—When the throttle is wide open 
clearance (A) should be 0.04 inch (1MM) 
between control lever and stop pin. Oil 
inlet line is shown at (2), oil pressure line 
at (3) and cable quide at (1). 
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Fig. S1-7—View of the en- 
gine oil injection system. Top 
end of the inlet oil line (1) 
connects to the oil tank 
filter. Gaskets are used on 
all banjo fittings; however, 
"O" ring is also used at 
check valve (3). 


. Inlet oil line 

. Pressure line 
. Check valve 
Oil pump 
Gasket 

. Drive housing 
Pump gear 

. Drive gear 

. Bearing 

. Pump drive shaft 
. Gasket 

. Cover plate 
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LUBRICATION. On all models ex- 
cept K10P, K11P and K15P the en- 
gine is lubricated by mixing two 
stroke motor oil with premium gaso- 
line. Ratio should be 1:15 for the first 
1000 miles; 1:20 after 1000 miles. 

An oil injection pump is used on 
K10P, K11P and K15P models which 
automatically pumps and meters the 
oil. The oil is delivered to the crank- 
shaft left main bearing and the con- 
necting rod lower bearing. Refer to 
the “POSI-FORCE” OIL INJECTION 
paragraphs for adjustment and re- 
pair. 

On all models, the gear box is nor- 
mally lubricated with SAE 30 or 40 
motor oil; however, in cold weather 
SAE 20W/40 multigrade engine oil is 
recommended. Gear box oil should be 
maintained at level of plug (P—Fig. 
S1-5). Gear box oil should be drained 
and refilled every 2000 miles. 

“POSI-FORCE” OIL INJECTION. 
The oil injection system automatically 
meters and pumps oil from a separate 
tank to the left main bearing and 
connecting rod lower bearing. The oil 
tank should be filled with two stroke 
motor oil and should never be al- 
lowed to run dry. The oil pump and 
metering unit is mounted on the right 
side cover plate as shown in Fig. S1-6. 
The oil pump drive gears (7 & 8—Fig. 
S1-7) are lubricated by oil in the gear 
box and clutch. If the system is 
drained or pump unit is renewed, all 
oil lines should be filled before start- 
ing engine. Start engine and run at 
idle while pulling pump control cable 
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(inside guide 1—Fig. S1-6) up. Re- 
lease cable after exhaust begins to 
smoke excessively. If air bubbles are 
always in oil lines, check for air leak 
in lines or at large plug on rear of 
pump. 

The pump control cable adjustment 
should be checked every 1000 miles. 
If cable is incorrectly adjusted, en- 
gine may be damaged. To check, twist 
throttle hand lever to maximum speed 
position and check clearance (A—Fig. 
S1-6) between pump control lever 
and stop. If clearance is not 0.04 inch 
(1MM), loosen the lock nut and turn 
the pump control cable guide (1—Fig. 
S1-6) until clearance is correct. Both 
oil line union bolts on pump should 
be tightened to 20 inch-pounds torque. 
The check valve (8—Fig. S1-7) should 
be tightened to 35 inch pounds torque. 


CLUTCH CONTROLS. There is no 
external adjustment on the automatic 
clutch used on M31 models. Refer to 
the repairs section for overhaul and 
internal adjustment procedures. 

The clutch on M12 and M15 models 
should be adjusted at the cable ad- 
juster on clutch cover (left side) to 
provide clutch lever with 4 MM (0.16 
in.) free play as shown at A—Fig. S1- 
10. 

The clutch on K10, K11 and K15 
models is provided with two points 
of adjustment as shown in Fig. S1-11. 
The free play as shown at A—Fig. S1- 
10 should be 4 MM (0.16 in.) and can 
normally be adjusted at the cable ad- 
juster. If adjuster is screwed nearly 
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Fig. S1-10—Clutch hand lever should have 
4 MM (0.16 in.) free play at A. Refer to 
text for adjustment procedure. 
out of cover, additional adjustment is 

provided at the adjusting screw. 


SUSPENSION. Each front suspen- 
sion unit on 80 cc models contains 125 
cc (0.26 pint) of SAE 30 engine oil. 
Drain plug is shown in Fig. S1-12 and 
refilling plug in Fig. S1-14. Each unit 
must have the same amount of oil or 
erratic handling may occur. 

Shock absorbers for all rear suspen- 
sion units and front units for model 
M15 and M 31 are not repairable and 
must be renewed if leaking or dam- 
aged. Refer to Fig. S1-16 for typical 
cross sectional views. 






Fig. $1-11—View of 80 cc left side showing 
points of clutch adjustment. 


Fig. S1 4 2—Front suspension oil is drained 
at plug shown. 








Fig. $1-14—Front suspension oil is refilled 
at front fork bolt shown, 
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REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving exhaust pipe, carburetor, cyl- 
inder head and cylinder. Standard 
cylinder bore diameter is 41.0 MM 
(1.6142 in.) for 50ce models, 43 MM 
(1.6929 in.) for 55cc, 45 MM (1.7717 
in.) for 80cc models. Refer to the fol- 
lowing specifications. 


Ring end gap 
(GO CC) vreme emaa 0.1-0.2 MM 
0.004-0.008 in. 
TPE ERY 0.1-0.25 MM 
0.004-0.012 in. 
wear limit .......... 1.0 MM 
0.039 in. 


(55 & 80 cc) 


Ring groove clearance 
(all models) ...... 0.020-0.055 MM 
0.0008-0.0022 in. 


wear limit .......... 0.15 MM 
0.006 in. 

Piston skirt clearance 
CIE CEN spis tieto otis See 0.023-0.048 MM 
0.0009-0.002 in. 
wear limit .......... 0.15 MM 
0.006 in. 

Piston skirt clearance 
(95 CO) Src sade s 0.089-0.099 MM 
0.0035-0.0039 in. 
wear limit .......... 0.2 MM 
0.008 in. 


Piston skirt clearance 
(K10, K11 & K15) ....0.082-0.097 MM 
0.0032-0.0038 in. 
wear Limit: 6s isaccccss 0.2 MM 
0.008 in. 
Piston skirt clearance 
(K10P, K11P & 


KISP) icyece saves 0.035-0.040 MM 
0.0014-0.0016 in. 
wear limit .......... 0.11 MM 
0.0045 in. 

Piston pin clearance in piston 
(50! CO) oa. since satis ersc0e 0.002-0.014 MM 


0.00008-0.00055 in. 
(55 cc) minus 0.010-plus 0.006 MM 
minus 0.00039-plus 0.0023 in. 
(80 cc) minus 0.009-plus 0.003 MM 
minus 0.00035-plus 0.00012 in. 
Piston skirt clearance in cylinder 
bore should be measured by measur- 
ing piston skirt diameter at right 
angles to piston pin and cylinder bore 
diameter, then subtracting. Chrome 
plated piston ring should be installed 
in top groove. Rings with stamped 
marks “RIK” or “STD” should be in- 
stalled with marks toward top of pis- 
ton. Piston must be installed with 
arrow on top aimed toward exhaust 
port. Oversize pistons and rings are 
available. Cylinder and head retaining 
nuts should be tightened in a criss- 
cross pattern to a torque of 70-100 in. 
Ibs. 
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Fig. $1-16—Cross sectional view of unitized 

suspension units. Unit on left is used on 

front of M15 and M31, unit on right is 
typical of all rear units. 


1. Spring 6. Oil channels 
2. Rubber damper 7. One-way valve 
3. Rod 8. Bearing 

4, Piston 9. Oil seal 

5. Cylinder 10. Nut 





Fig. $1-18—When reassembling. crankshaft, 
alignment should be checked, Crankshaft 
should be supported at points (S) near 
counterweights. Eccentricity measured with 
a dial indicator is at (P). Side play of rod 


(A) determines 
clearance. 


small end crankpin 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must be 
separated to remove the crankshaft. 
Connecting rod, crankpin and roller 
bearings are removed by pressing 
crankshaft apart. Crankshaft should 
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Fig. S1-19—Right crankshaft spacer (2) 
should ke installed as shown with lugs 
toward bearing (4). 

1. Right end of 


crankshaft 
2, pacer 


3. Inner spacer 
4, Ball bearing 





Fig. S1-20—Exploded view of M31 auto- 
matic clutch. 


1. Driven gear 14. Inner friction plate 
2. Clutch housing (1 used) 

3. Shock damper 15. Outer friction plate 
4, Plate (1 used) 

5. Rivet 16. Snap ring 

6. Ball guide ring 17. Outer plate 

T. Spacer 18. Clutch spring 

8. Hub (8 used) 

9. Spacer 19. Inner plate return 
10. Hub retainer spring (4 used) 
11, Inner plate 20. Nut 
12. Steel plates 21. Steel balls 
13. Friction plates (18 used) 

(5 used) 


be disassembled ONLY if required 
tools are available to correctly check 
and align the reassembled crankshaft. 
Maximum eccentricity allowed when 
checked at points (P—Fig. S1-18) 
should be less than 0.04 MM (0.00158 
in.). Axial play of connecting rod 
small end (A) should be less than 4 
MM (0.1575 in.). 


CLUTCH (M31). The automatic 
clutch used on M31 models has no 
external adjustment. To remove or ad- 
just, first remove the kick starter and 
right side crankcase (clutch) cover. 
Check clearance between inner plate 
(11—Fig. S1-21) and inner friction 
plate (14) with a feeler gage from 
slots in clutch housing (2). If clear- 
ance is not 1.4-1.8 MM (0.05512- 
0.07087 in.) repair and/or adjustment 
is required, To remove clutch, re- 
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Fig, S1-21 — Cross sec- 
tional view of M31 clutch 
assembly. Clearance of 
1.4-1.8 MM is measured 
with feeler gage when 
clutch is disengaged. 


Fig. $1-24—Exploded view of 80 cc clutch 
assembly. Refer to Fig. $1-34 for installa- 
tion drawing. 


Clutch cam 6. 
Rod 

Rod tip 
Pressure plate 
. Driven gear 


Clutch facing 
(4 used on early 
models 5 on late 
models) 

. Driven plate 

(4 used on early 
models 5 on late 
models) 


move nut (20—Fig. S1-20) and snap 
ring (16). New friction plates (13) are 
3.0 MM (0.1181 in.) thick and should 
be replaced if less than 2.85 MM 
(0.1122 in.). New inner friction plate 
(14) is 3.7 MM (0.1457 in.) and should 
be replaced if less than 3.55 MM 
(0.1398 in). Free length of new clutch 
springs (18) is 18.8 MM (0.7402 in.) 
and should be replaced if less than 
17.8 MM (0.7008 in.). Free length of 
new inner plate return springs (19) 
is 17.1 MM (0.6832 in.) and should 
be replaced if more than 17.6 MM 
(0.6929 in.). 

When reassembling, make certain 
inner friction plate (14) is correctly 
installed. Inner plate can be identified 
by thickness and notch cut into one 
of the driving lugs. Assemble in order 
shown in Fig. S1-20 and install on 
transmission shaft. Measure clearance 
between inner plate (11—Fig. $1-21) 
and inner friction plate (14) with 
feeler gage. If clearance is not 1.4- 
1.8 MM (0.05512-0.07087 in.), record 
the clearance and disassemble clutch. 
Measure thickness of steel plates (12— 
Fig. S20) and change the combined 
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Fig. S1-26—Cross sectional view of M31 
three speed transmission. 


height of the steel plates to obtain 
the correct clearance. Steel plates are 
available in thicknesses of 1.6 MM 
(0.06299 in.) and 1.2 MM (0.04724 in.). 
Two steel plates can be installed be- 
tween friction plates as required to 
cbtain the correct clearance. Nut (20) 
should be torqued to 180-265 in. lbs. 
and secured with tab washer (22). 


CLUTCH (80cc Models). The man- 
ual, multiple disc, wet type clutch is 
mounted on the right end of the trans- 
mission input shaft. The clutch is ac- 
tuated by a cam on the left side cover 
and a rod which goes through the 
input shaft. Four clutch facings (6— 
Fig. S1-24) and four driven'plates (7) 
are used on K10, K11 and K15 mod- 
els. On K10P, K11P and K15P models, 
five facings and five plates are used. 
Refer to the following specifications. 


Driven plate thickness ...... 1.6 MM 
0.063 in. 

warpage limit ...... 0.1 MM 

0.0039 in. 


Clutch facing thickness ..2.9-3.1 MM 
0.114-0.121 in. 

warpage limit ...... 0.4 MM 

0.0157 in. 


SERVICE 
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Fig. $1-28—Exploded view of M31 three 
speed transmission, Bushing (11) has an 
open end, bushing (20) has a closed end. 


1. Low gear pinion 13. Idler gear 
2. Low gear bushing 
3. Second gear 14. Thrust washer 
pinion 15. Thrust washer 
4, Second gear 16. Low gear 
5. Third gear pinion bushing 
6. Third gear 17. Third gear 
7. Transmission snap rings 
input shaft 18. Third gear ball 
8. Output shaft bearings (18 used) 
9. Starter gear 19. Third gear washers 
10. Starter idler gear 20. Bushing 
11. Bushing 21. Second gear 
12. Starter gear snap ring 
` bushing 





Fig. S1-30—The 18 steel balls should be 
installed between output shaft and third 
gear as shown. 


Spring free length— 


K10, K11 & KIS ............ 21 MM 
0.825 in 

K10P, K11P & K15P........ 31MM 
1.23 in 





Suzuki Piston Ported 50, 55 and 80 


Flywheel magneto 


Fig. $1-32 — Cross sec- 
tional view of 50 cc en- 
gine and transmission, 


Drive sprocket 


CLUTCH (M12 and M15). The man- 
ual, multiple disc, wet type clutch 
used on these models is mounted on 
the right end of the transmission in- 
put shaft as shown in Fig. S1-32. Spec- 
ifications are as follows: 


Clutch disce thickness ........ 2.3 MM 
0.09 in. 
wear limit .......... 1.9 MM 
0.075 in. 

Driven plates (3 used) 
thickness oi isccccccwveveen 1.6 MM 
0.6288 in. 


Clutch facings (4 used) 
thickness 3 seis veiss ins sie s 2.8-3.2 MM 
0.11004-0.12576 in. 
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wear limit .......... 2.5 MM 
0.09825 in. 


Warpage limit of disc, facings 
and plates ...... 0.1 MM Maximum 
0.0039 in. Maximum 
Clutch spring free length 


(6 Used) simecncera tineis 19 MM 
0.7462 in. 
wear limit .......... 18 MM 


0.7074 in. 


3 
6 
nips 





Fig. S$1-34—Exploded view of the engine and transmission assembly used on K10P, K11P and KI5P models. Other models are similar. 


Suzuki Rotary Valve 100 


CRANKCASE AND GEAR BOX. To 
disassemble the crankcase and gear 
box, the engine must first be removed. 
Remove the cylinder head, cylinder, 


piston, flywheel, magneto, clutch 
cover and clutch. Remove the screws 
that hold crankcase halves together 
and carefully separate the halves. Be 


MOTORCYCLE 


careful not to damage sealing sur- 
faces of crankcase. Refer to Figs. S1- 
24, S1-26, S1-28, S1-30, S1-32 and 
$1-34. 


SUZUKI 100CC MODELS 


MODEL 
Displacement-cc 


Stroke-MM 
Number of cylinders 


er 


Engine oiling: <5. is anuieswaes oe ones as 
Plug Gap-inch. <.......0asascesae eed oo 55% 
Point gap-inch ..........eeeeeeeeenes 


Ignition timing 


Tire size-Front 
Rear 
Tire pressure-front 






Rear chain free play-inch .......... 


Number of speeds ..........2eeeeeeee 


Weight-lbs. (Approx.) 


er 


Bore-MM ........eeeeeees REETA 


Cy 


Degrees BIDC 6 iss ssswsevesweccssee 
Electrical system voltage ............. 


ROY: asnsteceseis 3 6. 35.8 & EDERE 


er es 


(ROTARY VALVE) 





A100 Charger & 
AS100 Sierra AC 100 Wolf 
«00698 98 
+0200 50 
50 50 
1 1l 
.. . Oil pump Oil Pump 
. . . . 0.020-0.024 0.020-0.024 
.. . 0.014 0.014 
... Fixed Fixed 
RA 20 
E S] 6 
s. 36 200217 2.50x18 
oo, ADOR 2.75x18 
sene AA 22 
P 22* 
00 % 
....4 4 
sere TTS 184 


*Increase rear tire pressure to 34 psi when carrying passenger. 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug is NGK type B-77HC or Cham- 
pion L-5. Electrode gap is 0.020-0.024 
inch, 


CARBURETOR. A Mikuni VM 20SC 
carburetor is located on the right side 
of the engine. Initial setting for the 
idle mixture needle (11—Fig. S2-1) 
is 14% turns out. Turning the idle mix- 
ture needle out leans the mixture. 
Idle speed is changed by turning ad- 
juster (2). Standard size of main jet 
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Fig. S2-1—Exploded view of Mikuni VM 
carburetor used. 


1, Throttle cable 9. Main jet 
guide 10. Fuel inlet valve 
2. Idle speed 11. Idle mixture 
adjuster needle 
3. Idle speed rod 12, Starting valve 
4. Retainer cable guide 
5. Clip 13. Needle jet 
6. Valve needle 14. Pilot jet 
7. Throttle slide 16. Float 
8. Starting valve 
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(9) is #75 and pilot jet (14) is #35. 
Clip (5) should be installed in sec- 
ond groove from top of needle (6). 
Float height (H—Fig. S2-2) should be 
0.98-inch. 


IGNITION AND ELECTRICAL. An 
energy transfer type ignition is used. 
The ignition primary coil, condenser 





Fig. $2-2—Float level (H) is adjusted by 
bending tang (17). Make certain that both 
floats are the same. 


Ns 





Fig. $2-3—Exploded view of the ignition 

and electrical system flywheel assembly. 

Ignition coil (8) is located inside frame 
under the fuel tank. 


1. Flywheel 5. Breaker points 

2. Lighting coil 6. Stator plate 

3. Lighting coil 7. Condenser 

4, Ignition primary 8. Ignition coil 
coil 


and breaker points are located under 
the flywheel. The high tension coil is 
located inside the frame under the 
fuel tank. Ignition breaker point gap 
should be set to 0.014 inch fully open. 
Ignition should occur (points just 
open) when the timing marks (TM— 
Fig. S2-4) are aligned. To change the 
ignition timing, it is necessary to re- 
move the left side cover and the fly- 
wheel, then loosen the three retaining 
screws and move the stator plate. 
Small adjustments in ignition timing 
can be accomplished by varying the 
breaker point gap within the limits 
of 0.012-0.016 inch. Flywheel nut 
should be torqued to 25-33 Ft.-Lbs. 


LUBRICATION. The oil injection 
system automatically meters and 
pumps oil from a separate tank to the 
left main bearings, connecting rod 
lower bearing and the rotary valve. 
After the oil lubricates these parts it 
is carried as a mist to lubricate the 
other engine parts. The oil tank 
should never be allowed to run dry. 

Keep tank filled with a good qual- 
ity two-stroke oil. The oil pump and 
metering unit is mounted on the left 
side of crankcase and is driven by the 
kick starter gear which is rotating 
whenever engine is running regard- 
less of clutch position. If the oil sys- 
tem is drained or pump unit is re- 
newed, all oil lines should be filled 
before starting engine. Start engine 
and run at idle speed while pulling 
pump control cable (in guide at rear 
left side of crankcase) up. Release 
cable after exhaust begins to smoke 
excessively. If air bubbles are always 





Fig. $2-4— View of the ignition timing 
marks. The breaker points should just open 
when the marks align. 


SERVICE 





Fig. $2-5—View of the engine oil injection 

system. Top end of the inlet oil line (7) 

connects fo the oil tank filter. Gaskets are 

used on both sides of all banjo fittings; 

however, "O" ring (12) is also used at 
check valve (11). 


1, Pump cover 6, 6L & 6R. Oil 

2, Oil pump pressure line 

3. Gasket h T. Inlet oil line 

4. Pump drive 8. Cable guide 
adapter 9. Lock nut 

5. Oil line unian 10. Union bolt 


bolts 11. Check valve 


12. “O” ring 


in the oil lines, check for air leak in 
lines. 

The pump control cable adjustment 
should be checked every 1000 miles. 
If cable is incorrectly adjusted, the 
engine may be damaged. To adjust, 
remove the engine left side cover, dis- 
connect drive chain and remove cover 
(1—Fig. S2-5). Twist the throttle to 


full open (maximum speed) position 





Fig. S2-6—View of the oil pump adjust- 
ment hole aligned with the mark on pump 
body. Hole should align with mark when 
the throttle is in maximum speed position. 


amen 








Fig. $2-7—With the throttle af full open, 
turn cable quide (G) until hole (H) in 
lever is aligned with mark on pump body. 








Fig. $2-8—The clutch is adjusted at sc 


then check the hole (H—Fig. S2-6) in 
lever and the mark. If the mark is 
not centered in hole (H), loosen the 
lock nut and turn the cable guide (G 
—Fig. S2-7). 

If pump is removed, make sure that 
drive adapter (4—Fig. S2-5) is in- 
stalled. Oil pump mounting screws 
should be torqued to 24-43 inch- 
pounds. Union bolts (5 & 10—Fig. S2- 
5) should be torqued to 17-24 inch- 
pounds and check valve (11) should 
be torqued to 24-43 inch-pounds. 

CLUTCH CONTROLS. To adjust 
the clutch, remove the plate from the 
engine left side cover. Loosen the lock 
nut and turn adjusting screw (S—Fig. 
$2-8) IN until slight resistance is felt 
then back screw out %-turn and 
tighten lock nut. Adjust the cable 
guide (G) until the clutch hand lever 
has 0.12 inch free play at A—Fig. 
$2-9. 

SUSPENSION. Each front suspen- 
sion unit contains 125cc (0.26 pint) of 
SAE 30 motor oil. Oil is drained at 
screw on bottom of each unit and 
filled at the screw in top. Each unit 
must have the same amount of oil or 
erratic handling may occur. Rear 
shock absorbers are not repairable 
and must be renewed if bent, leaking 
or otherwise damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving exhaust pipe, cylinder head 
and cylinder. Standard cylinder bore 
nominal diameter is 50.1MM (1.998 
inch). Pistons and rings are available 
in standard size and two oversizes. 
Cylinder bore taper should not exceed 
0.002 inch and out of round should 
not exceed 0.0004 inch. Piston to cyl- 
inder clearance should be 0.0020- 
0.0024 inch (0.05-0.06MM) when fit- 
ting new piston. Wear limit is 0.0043 
inch between piston and cylinder. 
Piston ring end gap should be 0.0059- 
0.0138 inch (0.15-0.35MM). 

When reassembling, install ring ex- 
pander and the bright piston ring in 


lower groove. The mark “2R” should 





rew 
(S) and cable quide (G). Refer to text 
for procedure. 
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Fig. S2-9—The clutch hand lever should 
have 0.12 inch free play at (A). 





7 
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Fig. S2-10—Exploded view of the front 
suspension. Oil is drained at screw (1) and 
filled at screw (2). 


1. Drain plug T. “O” ring 

2. Filler screw 8. Seal housing 
3. Spring 9. Bushing 

4. Spring guide 10. Inner tube 
5. Dust seal 11. Lower tube 
6. Oil seal 


be toward top. Install the dark colored 
ring in top groove with “1R” on side 
of ring toward top of piston. Install 
piston on connecting rod with arrow 
pointing toward the front of engine. 
When installing cylinder, make cər- 
tain that both piston rings and the 
expander are positioned correctly 
around the pins in grooves. Install 
composition (copper/asbestos) head 
gaskets with bead next to cylinder 
head. Tighten the four cylinder head 
retaining nuts alternately to 156-204 
inch pounds torque. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rod and crankpin 
are removed by pressing the crank- 
shaft apart. Crankshaft should be dis- 
assembled ONLY if required tools are 
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Fig. $2-12—Exploded view of the engine and transmission assembly used on A100, AS100 and AC100 models. 


available to correctly check and 
align the reassembled crankshaft. 
Maximum eccentricity allowed at ends 
when supported at main bearings is 
0.002 inch, Side clearance of connect- 
ing rod at lower end should be 0.0073- 
0.0277 inch (0.185-0.57MM). If side 
play (shake) at piston pin end of con- 
necting rod exceeds 0.12 inch (3MM); 
the connecting rod, lower bearing and 
crankpin should be renewed. 

Main bearings should be tight fit 
on crankshaft and in crankcase. When 
installing bearings, crankcase should 


Fig. $2-14 — Exploded 
view of the crankshaft 
and rotary valve. 


Seal 

Main bearing 

Spacer 

Main bearing 

Oil guide plate 
Crankshaft left end 
Thrust washer 

. Crankpin and bearing 
. Connecting rod 

10. Piston pin and bearing 
11. Expander 

12. Thrust washer 

13. Crankshaft right end 
14. Main bearing 

15. Gasket 

16. Valve seat 


17, Rotary valve 

18. Rotary valve guide 
19. Guide drive pin 

20. Spacer 

21. “O” ring 

22. Valve cover plate 

23. Oil seal 

24, Crankshaft gear 

25. Oil injection ‘‘O” ring 
26. Carburetor “O” ring 


be heated. Notches on spacer (3—Fig. 
$2-14) should be toward inside bear- 
ing (4). Open side of seal (23) should 
be toward inside and small sharp lip 
of seal should be toward gear (24). 
Be careful not to damage or roll the 
small lip over if spacer (20) is in- 
stalled from outside. 

CLUTCH. To remove the clutch, re- 
move carburetor, air cleaner, kick 
starter pedal and the engine right side 
cover. Be sure to disconnect the oil 
injection tube (6R—Fig. S2-5) before 
removing cover. 





Use a wire to pull the ends of 
springs (2—Fig. S2-15) out, then re- 
move pins (1). After all pins (1) are 
removed, pressure plate (3), release 
plunger (4), friction discs (5) and 
driven plates (6) can be withdrawn. 
The clutch hub (9) and drum (11) 
can be removed after removing nut 
(7). Refer to the following specifica- 
tion data: 


Spacer (12) diameter .0.8252-0.8260 in. 
Wear limit 


{cienoweieeess 0.8190 in. 
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Fig. $2-15—Exploded view of the clutch 
assembly. Hole (H) should be toward in- 
side, as shown, when installing spacer (12). 


1. Spring pin . Nut 


onl 


(6 used) . Lock (tab) 
2. Springs (6 used) washer 
3. Pressure plate 9. Clutch hub 
4, Release plunger 10. Spacer 
5. Friction discs 11. Clutch drum 
(5 used) 12. Spacer 
6. Driven plates 13, Release rod 
(5 used) 


SERVICE 


Friction disc (5) 


thickness .............. 0.114-0,122 in. 
Wear limit ............... 0.110 in. 
Springs (2) free length ..... 1.295 in. 
Stretch limit .............. 1.343 in. 


Side play of clutch drum (11) 
should be 0.0039-0.0098 inch. If side 
play exceeds 0.0118 inch, spacer (12) 
can be shortened slightly by grinding 
on an oil stone. Backlash between 
crankshaft gear (24—Fig. S2-14) and 
primary drive on clutch drum (11— 
Fig. S2-15) should be 0.0018 inch. Re- 
new gears if backlash exceeds 0.0039 
inch, 

When. reassembling, hole (H) in the 
spacer (12) should be toward inside 
as shown. Springs (2) should be 
threaded into clutch hub (9) until the 
springs are flush with back (inside) 
surface of hub. Make sure that marks 
(M—Fig. S2-16) are aligned when 
pressure plate is installed. 


CRANKCASE AND GEAR BOX. 
To disassemble the crankcase and 
transmission, the engine must first be 
removed, Remove the cylinder head, 
cylinder, piston, engine side covers, 
clutch, flywheel, ignition and elec- 
trical system stator assembly, output 
sprocket, oil injection pump, crank- 
shaft gear, rotary valve cover plate, 
rotary valve and valve guide sleeve. 
Remove the kick starter return spring 
and spring guide. Remove the shift 
linkage and shift drum detent. Re- 
move the 10 screws that attach crank- 
case halves together, then carefully 
separate the halves. Shafts should re- 
main in the right half when separat- 
ing (Fig. S2-17). 

Clearance between shifter forks (11 
& 12—Fig. S2-18) and grooves in 
gears (22 & 32) should be 0.008-0.016 
inch, If clearance exceeds 0.032 inch, 
renew fork and/or gear. When renew- 
ing bushing (28), make sure that oil 
holes are in open top part of right 
crankcase. Crankcase halves should be 
heated when removing and installing 
bearings. Oil seal (38) should be in- 
stalled with open face toward inside. 
Be careful not to damage or roll the 
small sharp outside lip on seal (38) 







Fig. $2-16—Marks (M) should be aligned 
when installing the clutch pressure plate. 
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Fig. S2-18—Exploded view of the transmission and kick starter assembly. 


1. Shift linkage 14, Kick starter gear 
2. Return spring 15. Thrust washer 
3. Oil seal (30MM) 
4. Thrust washer 16. Needle thrust 
5. Snap ring bearing 
6. Shift ratchet 17. Thrust washer 
spring (34.5MM) 
T. Pin retainer 18. Input shaft 
8. Side plate 19. Thrust washer 
9. Shift drum (23MM) 
10. Guide pins 20. Gear (3rd) 
11. Shift fork 21. Snap ring 
(ist & 2nd) 22. Sliding gear (2nd) 
12. Shift fork 23. Gear (4th) 
(3rd & 4th) 24. Positioning 
13. Bearing pieces 


when installing the spacer (39). When 
installing the positioning pieces (24) 
and snap ring (25) on gear (23), refer 
to Fig. S2-19. The opening in snap 
ring should NOT be aligned with split 
in the positioning pieces. 


SPEED TUNING 


Suzuki's A100 R-T Kit may be installed on 
A100, AS100 and AC100 models to improve 
performance of these 100cc singles. The fol- 
lowing specifications and recommendations 
are from the A100 R-T Kit. Any modification 
of standard parts or installation of perform- 
ance parts will void any warranty. 





Fig. S$2-17—View of the right crankcase 
half with gears and shafts positioned. 





25. Snap ring 39. Spacer 


26. Bearing 40. Sprocket 
27. Push rod 41. Nut 

oil seal 42, Spring guide 
28. Bushing 43. Kick starter 
29. Kick starter idler return spring 
30. Thrust washer 44, Stop 
31. Gear (ist) 45. Snap ring 


32. Sliding gear (3rd) 46. Kick starter shaft 

33. Snap ring 47, Thrust washer 

34, Gear (2nd) (I.D. 16MM) 

35. Thrust washer 48. Ratchet assembly 
(27MM) 49. Thrust washer 

36. Output sprocket (I.D. 12MM) 

37. Bearing 50. Kick starter gear 

38. Oil seal 


SPARK PLUG AND IGNITION. 
Recommended spark plug for a com- 
petition prepared model is NGK type 
B-8EN or a B-9EN. 

A special racing magneto is avail- 
able and is recommended for oper- 
ation above 10,000 RPM. Ignition 


should occur at 21 degrees BTDC. 
Piston will be 0.078 inch BTDC at 
this point. 





WRONG 
Fig. S2-19—View of fourth gear position- 
ing pieces and snap ring (23, 24 & 25— 
Fig. $2-18) assembled. Split in positioning 


pieces and opening in snap ring should not 
be aligned. 


RIGHT 
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Fig. ST2-1— Carburetor intake may be 
trimmed as shown by shaded area fo im- 
prove air flow. 


Use of the ignition coil from a 
TM250 is recommended. The standard 
resistor type spark plug cap should 
be replaced with a non-suppressor 
type cap. 


INDUCTION SYSTEM. A Mikuni 
sliding valve 22 MM unit is used in 
the Kit. The following jet sizes are 
standard: 


Main: Jet i ssicuissneemeoum oan tie #150 
Jet needle ............000eee 4 DG 6 
POE JEt sones va neotenie reesi #17.5 
Needle Jet cerecrsassisspar sins oes 0-0 
Throttle valve .............0e eens 2.0 


Jet needle clip in third groove from 
top of needle. 


When using a 22 MM carburetor, 
size of intake tract should be in- 
creased accordingly. Bore carburetor 
mounting lug in right crankcase cover 
to 22 MM (0.8661 inch). Valve cover 
plate (22—Fig. S2-14) should be 
modified as shown in Fig. ST2-2. En- 
large outside of cover just to limits 
of “O” ring seal (A). Blend enlarged 
hole in outside of cover to a 24 MM 
by 20.5 MM oval on inside of cover. 
Modify inner valve seat (16—Fig. 
S2-14), gasket (15) and crankcase 
port to match outer valve cover plate. 

Standard rotary valve may be mod- 
ified to meet kit specifications. R-T 
Kit rotary valve opens 2 degrees 
sooner than standard and closes 10 
degrees later than standard. 

Carburetor cover should be shimmed 
with 6-10 cover gaskets or carburetor 
bell mouth trimmed back to allow a 
less restrictive air flow to engine. 


LUBRICATION. Only a high qual- 
ity of air cooled two cycle engine 
oil should be used. Standard oil 
metering system may be used or dis- 
connect control cable (pump must be 
left on) and use a 20:1 fuel-oil mix 
in the fuel tank. Oil pump will oper- 
ate at idle to provide lubrication for 
crankshaft main bearings. 


CYLINDER, HEAD AND PISTON. 
A special cylinder head with a 7.5:1 
compression ratio is supplied in the 
Kit. 

An R-T Kit cylinder differs from 
a standard cylinder in that exhaust 
is timed to begin opening 92 degrees 
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Fig. ST2-2—Outside of outer valve cover 

should be enlarged to limits of "O" ring 

seal, Inside of cover should have an oval 

opening 24 MM (B) by 20.5 MM (C). 

Hole should be 1.5 MM from each side 
of cover (D). 


ATDC instead of 98 degrees ATDC. 
Transfer ports are open a total of 
126 degrees instead of stock 116 de- 
grees. A standard cylinder may be 
modified to meet Kit specifications. 


A special piston is used in the R-T 
Kit. Ring retaining pins are installed 
in rear of piston instead of forward 
part as in standard unit. Install all 
pistons with arrow on dome toward 
front of engine. 
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MODEL 

Displacement-cc 
BorvesMM, sosesecoweiresrsiosevenuos preses 
Stroke-MM. ssisrcsiencwsssse cssamenpmege sex 
Number of cylinders ..........cceeeeeeees 
Engine oiling ........... cece Aiki eE 


oy 


Plüg GAP: oicie:ssieisieiere 6 06:6 9 wrieieraiesseroieies 
Point: GapaAnch: «is eres wcwsises ee oe easreowwe 
Ignition timing 

Degrees: BIDO «icc ind cs ss saerawetwwss 
Electrical system voltage i 
Tire size-front 

Rear 
Tire pressure-front 

OGL: EE co: A AE A A noes 
Rear chain free play-inch......s..essesseso 
Number of speeds ....esssssessesesesseoo 
Weight-lbs. (approx.) ......esssssssssscees 


er ey 


ee 





Pee ee reer errr sree eesesreserssees 


Comer were eres ererereees 


B100-P Magnum & 


B105-P Bearcat TC Cat 120 
118 118 
52 52 
56 56 

1 
Oil pump Oil pump 
0.020-0.024 0.020-0.024 
0.014 0.014 
Fixed Fixed 
24 24 

6 

. 2.50x17* 2.75x18 

2.75x17* 3.00x18 
20 16 
28 20 

1 

3x2 
190 205 


*Tire size on B105-P Bearcat is 3.00x17 for both front and rear. 
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MAINTENANCE 


SPARK PLUG. Spark plug elec- 
trode gap should be 0.020-0.024 inch. 
Recommended spark plug for normal 
use is NGK type B-7 or Champion 
HO-3 or UJ7P. 


CARBURETOR. Mikuni VM20SH 
carburetor used is shown in Fig. S3- 
1. The idle mixture is adjusted at 
needle (11). Initial setting should be 
1% turns open. Idle speed is adjusted 
at adjuster (2). The float setting (H— 
Fig. S3-2) should be 0.984 inch, Refer 
to Fig. S3-1 and the following for 
standard jet sizes and specifications: 


SERVICE 


TC 120 


Main Jet CQ)! ouea wie Sanece de we #100 
Valve needle (6) .............00- 408 
Needle jet: (13) <.siiscassnsameens 0-0 
Pilot jet GD sik csiedsu cam vee ais #25 


Clip (5) in fourth groove from top of 
needle (6). 


Fig. S3-1—Exploded view of Mikuni VM 
carburetor used. 


1, Throttle cable 8. Starting valve 
guide 9. Main jet 

2. Idle speed adjuster 10. Fuel inlet valve 

3. Idle speed rod 11. Idle mixture needle 

4, Retainer 13. Needle jet 

5. Clip 14, Pilot jet 

6. Valve needle 16, Float 

% 


. Throttle slide 





Fig. $3-2—Float level (H) is adjusted by 
bending tang (17). Make certain that both 
floats are the same. 





B100-P & B105-P 


Main det (O) rer smeran Stua ove #95 
Valve needle (6) ................ 4F9 
Needle jet (13) ................0. N-2 
Pilot jet (14). ccieaiacisayiecias #25 


Clip (5) in fourth groove from top of 
needle (6). 

IGNITION AND ELECTRICAL. The 
ignition primary coil (4—Fig. S$3-3), 
lighting coils (2 & 3), ignition points 
(5) and condenser (7) are located on 
the stator plate (6) on left side of 
engine under the flywheel. Ignition 
points should be set to 0.014 inch fully 
open. Ignition should occur (points 
should just open) when the piston is 
3.0MM (0.118 inch) BTDC. At this 
point, crankshaft should be 24° BTDC. 
Small adjustments can be made by 
changing the point gap between the 
limits of 0.012-0.016 inch; however, the 
stator plate should be moved in the 
elongated mounting holes. To move 
the stator plate, it is necessary to re- 
move the flywheel and loosen the 
three retaining screws. 

LUBRICATION. The oil injection 
system automatically meters and 
pumps oil from a separate tank to the 
left main bearings and the connecting 





Fig. S3-3—Exploded view of the ignition 

and electrical system flywheel assembly. 

Ignition coil (8) is located inside frame 
under the fuel tank. 


. Flywheel 5. Breaker points 


1 

2. Lighting coil 6. Stator plate 

3. Lighting.coil T. Condenser 

4, Ignition primary 8. Ignition coil 
coil 


Fig. S3-5— View of the 
engine oil injection sys- 
tem. Top end of the inlet 
oil line (1) connects to 
the oil tank filter. Gas- 
kets are used on all banjo 
fittings; however, "O" 
ring (13) is also used at 
check valve (3). 


. Inlet oil line 

. Pressure line 
Check valve 
Oil pump 
Gasket 

Drive housing 
Pump gear 

. Drive gear 

. Bearing 

10. Pump drive shaft 
11. Gasket 

12. Cover plate 
13. “0” ring 

14. Pump control 
cable guide 


ponpa pwH 


Suzuki 120 


rod lower bearing. After the pressur- 
ized oil lubricates these parts it is 
carried as a mist to lubricate the other 
engine parts. The oil tank should 
never be allowed to run dry. Keep 
tank filled with an oil intended for 
use in air cooled two cycle engines. 
The oil pump and metering unit is 
mounted on the right side cover plate 
as shown in Fig. S3-5. The oil pump 
drive gears (7 & 8) are lubricated by 
oil in the gear box and clutch. If the 
system is drained or pump unit is 
renewed, all oil lines should be filled 
before starting engine. Start engine 
and run at idle speed while pulling 
pump control cable up. Release the 
cable after exhaust begins to smoke 
excessively. If air bubbles are always 
in oil lines, check for air leak in 
lines or at large plug on rear of pump. 

The pump control cable adjustment 
should be checked every 1000 miles. 
The engine may be damaged if cable 
adjustment is incorrect. To check, twist 
the throttle hand lever to maximum 
speed position and check clearance 
(A—Fig. S3-6) between pump control 
lever and the stop. If clearance is not 
0.04 inch (1MM), loosen the lock nut 
and turn the pump control cable guide 
(14—Fig. S3-5) until clearance is cor- 
rect. 





Fig. S3-6—When the throttle is wide open, 
clearance (A) should be 0.04 inch (1MM) 
between control lever and stop pin. 
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Fig. $3-8—View of engine right side show- 
ing clutch adjustment points. 
G. Cable adjustment 


guide (under rubber 
cover) 


N. Release nut 
R. Release screw 
S. Adjustment screw 





Fig. $3-9—The clutch hand lever free play 
should be measured at (A). 

The check valve (3) should be 
tightened to 24-43 inch-pounds torque. 
The union bolts on oil lines at pump 
should be torqued to 17-24 inch- 
pounds, 


CLUTCH CONTROLS. To adjust 
the clutch, remove the cover plate 
from the engine right side cover. 
Loosen the lock nut and turn the 
cable adjuster (G—Fig. S3-8) until 


Fig. $3-10—Exploded view of the front sus- 
pension system. 


1. Drain plug 7 “0” ring 

2. Filler screw 8. Seal housing 
3. Spring 9. Bushing 

4, Spring guide 10. Inner tube 
5. Dust seal 11. Lower tube 
6. Oil seal 


the clutch release screw (R) is flush 
with outside of the release nut (N). 
Loosen lock nut and turn screw (S) 
IN until slight resistance is felt, then 
back screw out %4-turn and retighten 
lock nut. Clutch hand lever should 
have 0.16 inch (4MM) free play at 





MOTORCYCLE 






Oil hole 


Fig. S3-14—When assembling the crank- 
shaft left main bearings, make sure that 
spacer between bearings is installed with 
notches toward end as shown. 
(A—Fig. S3-9). If free play is incor- 
rect, cable adjustment (at guide G— 
Fig. S3-8) may be wrong or cable 
may be stretched. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving exhaust pipe, carburetor, cyl- 
inder head and cylinder. Standard 
cylinder bore diameter is 2.04724- 
2.04783 inch (52.0-52.015MM). Refer 
to the following specifications: 
Cylinder bore taper— 

Wear limit ....0.002 in. (0.05MM) 
Piston to cylinder 

clearance ......... 0.0014-0.0018 in. 

Wear Limit: sic. sia i iears eves 0.0047 in. 





Fig. $3-12—Exploded view of the engine and transmission assembly used on B100-P and B105-P models. T6120 models are similar 
except for the dual range transmission (Fig. $3-15). 
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Fig. S$3-15 — Exploded 
view of TC120 transmis- 
sion. 


. Ball bearing 

. Kick starter driven gear 
. Counter shaft 

. Second drive gear 
Third drive gear 

. Knock rings 

. Drive shaft bushing 
Kick starter idle gear 
. First driven gear 

10. Reduction driven gear 
11. Second driven gear 

12. Third driven gear 

13. Reduction driven gear 
14. Drive shaft 

15. Steel ball 

16. Shifting rod oil seal 
17. Drive shaft oil seal 

18. Drive sprocket 


. Adjusting screw 
. Release lever 
Spring 

Release screw 

. Release nut 
Right side cover 
Seal 

. Release plunger 
. Spring plate 

10, Springs 

11. Nut 

12, Hub 

13. Steel plates 

14. Friction discs 
15. Pressure plate 
16. Thrust washer 
17. Needle thrust bearing 
18. Clutch drum 

19. Bushing 


LDAP WN 


12 


Fig. $3-16—Exploded view of the clutch assembly. Hub (12) is splined to the transmis- 
sion input shaft. The later type is shown, but early models are similar. 


Ring end gap ...... 0.0039-0.0118 in. 
Wear limit ............. 0.059 in. 
Piston to cylinder clearance should 
be measured by measuring piston 
skirt diameter at right angles to pis- 
ton pin 24MM (0.945 inch) above bot- 
tom of skirt and the cylinder bore 
diameter, then subtracting. Both pis- 
ton rings are identical and should be 
installed with marked side toward top 
of piston. Rings are keystone type 
with top side tapered 7°. Use caution 
when cleaning the grooves. Piston 
must be installed with arrow on top 
aimed toward (exhaust port) front of 
engine. Oversize piston and rings are 
available. Make sure that rings cor- 
rectly engage pins in grooves when 
installing cylinder, Cylinder head re- 
taining nuts should be tightened di- 
agonally to 180 inch-pounds torque. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rod, crankpin and 
bearing are removed by pressing 
crankshaft apart. Crankshaft should 
be disassembled ONLY if required 





tools are available to correctly check 
and align the reassembled crankshaft. 
Maximum eccentricity allowed when 
supported at main bearings and 
checked at ends is 0.00158 inch (0.04 
MM). Side play of connecting rod at 
the piston pin end (shake) should not 
exceed 0.118 inch (3MM). If shake is 
excessive, crankpin, lower bearings 
and connecting rod should be re- 
newed. Refer to Fig. S3-14 when as- 
sembling the left main bearings and 
spacers, Notches in spacer should be 
toward end bearings. If incorrectly 
installed, spacer will block the oil 
passage and prevent oil from entering 
engine, 


CLUTCH. To remove the clutch, re- 
move the kick starter pedal, the oil 
injection pump and the pump drive 
housing. Remove the eight retaining 
screws and lift the right side cover 
out of the way. After nut (11—Fig. 
S3-16), is removed, parts (9, 10, 12, 
13, 14 & 15) can be removed as an 
assembly. Thrust bearing (16 & 17) 
can be removed and inspected. Re- 
move the six screws that attach spring 


Suzuki 120 


plate (9) to the pressure plate (15) 
and separate parts (9, 10, 12, 13, 14 & 
15). Refer to Fig. S3-16 and the fol- 
lowing specifications: 


Friction discs (14)— 


THICKNESS svg oes gua saieds 0.118 inch 
Wear Limit: vis ca: <a se 0.110 inch 
Warpage limit .......... 0.016 inch 
Steel plates (13)— 
THICKNESS: 6.63 wis swore stars oe 0.063 inch 
Wear limit ............ 0.059 inch 
Warpage limit ........ 0.0039 inch 
Springs (10)— 
Free length .............. 1.30 inch 
Minimum limit ........ 1.28 inch 
Primary drive gears— 
Backlash ........ 0.0008-0.0027 inch 
Maximum limit ...... 0.0059 inch 


When reassembling, make sure that 
rollers on thrust bearing (17—Fig. S3- 
16) face toward thrust washer (16). 
Tighten nut (11) to 36 Ft.-Lbs. torque. 
The clutch must be adjusted after as- 
sembly is complete. Refer to preceed- 
ing CLUTCH CONTROLS paragraphs 
in the Maintenance section. 


CRANKCASE AND GEARBOX. To 
disassemble the crankcase and trans- 
mission, the engine must first be re- 
moved from frame. Carefully sepa- 
rate the crankcase halves, pulling the 
left half off and leaving gears and 
shafts in the right half as shown in 
Fig. S3-17. 

Clearance between shifter forks (11 
& 12—Fig. S3-18) and the grooves in 
gears (22 & 32) should be 0.008-0.016 
inch. If clearance exceeds 0.032 inch, 
renew fork and/or gear. When re- 
newing bushing (28), make sure oil 
holes are in open top part of right 
crankcase. Crankcase halves should be 
heated when removing and installing 
bearings. Oil seal (38) should be in- 
stalled with open face toward inside. 
Be careful not to damage or roll the 
sharp outside lip on seal (38). When 
installing the positioning pieces (24) 
and snap ring (25) on gear (23), re- 
fer to Fig. S3-19. The opening in snap 
ring should NOT be aligned with split 
in the positioning pieces. 





Fig. S3-17—View of the crankcase halves 
separated. Shaft and gears should be in 
the right side. 
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1. Shift linkage 
2. Return spring 
3, Oil seal 
4, Thrust washer 
5. Snap ring 
6, Shift ratchet 
spring 
T. Pin retainer 
8. Side plate 
9. Shift drum 
10, Guide pins and . Gear (4th) 
rollers 24. Positioning pieces 
11. Shift fork 25. Snap ring 
(ist & 2nd) 26. Bearing 
12, Shift fork 27. Neutral indicator 
(8rd & 4th) switch and contact 
13. Bearing 28. Bushing 
14, Kick starter gear 29. Kick starter idler 
15. Bushing 30. Thrust washer 38. Oil seal 46. Kick starter shaft 
16. Thrust washer 31, Gear (1st) 39. Spacer 47, Thrust washer 
17. Shift detent 32. Sliding gear (3rd) 40. Sprocket (I.D. 16MM) 
18. Input shaft 33. Snap ring 41. Nut 48. Ratchet assembly 
19, Thrust washer 34. Gear (2nd) 42. Spring guide 49. Thrust washer 
(23MM) 35. Thrust washer 43, Kick starter (O.D. 30MM) 
20. Gear (8rd) (27MM) return spring 50. Kick starter gear 
21. Snap ring 36. Output shaft 44, Stop 51. Thrust washer 
22. Sliding gear (2nd) 37. Bearing 45. Oil seal (O.D. 20MM) 


Fig. $3-18—Exploded view of the transmission used on B100-P and B105-P models. Kick 
starter and shifter assembly are similar on TC120 models. 
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Fig. $3-19—View of fourth gear, position- 

ing pieces and snap ring (23, 24 & 25— 

Fig. $3-18) assembled. Split in positioning 

pieces and opening in snap ring should not 
be aliqned. 


5N 
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Fig, $3-20— Exploded view of reduction 
shifter assembly used on TC120 models, 


Shift lever 

. Left engine cover 
Shifting arm 
Shifting arm stopper 
. Shifting arm spring 
. Shifting arm housing 
. Shifting arm pin 
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Suzuki $32-2 and T10 


SUZUKI $32-2 AND T10 TWINS 


MODEL 
Displacement-cc 
Bore-MM  sisjsnareiouisielsc ss oe nares ee srs Sais 
Stroke-MM P 
Number of cylinders...........ceeeeeeeeee 
Oil-fuel, ralio sorsieccis as 6 oa weinssveiecwrers e645 0 wis 
Plug’ gap Inch: snicj< cx vs seein te tE bai 
Point gap-inch 
Ignition timing—Advance ............se00. 
Degrees BTDC-retarded 
Degrees BTDC-advanced 
Electrical system voltage .............005- 
Battery terminal grounded ..............4. 
Tire size-front 
Rear 
Tire pressure psi-front ..........seeeeeeeee 
Rear* 
Rear chain free play-inch .............0006 
Number of speeds ....... cc seeeeeececees 
Weight-lbs. (Approx.) ........ecseeeeeeeeee 






Olympian 
T10 $32-2 
246 149 
52 46 
58 45 
2 2 
1 to 20 1 to 20 
0.024-0.028 0.024-0.028 
0.012-0.016 0.012-0.016 
Automatic Fixed 
7 25 
30 
12 12 
Negative Negative 
3.00 X 17 2.75 X17 
3.00 X 17 2.75 X17 
17 21 
27 28 
1% 1 
4 4 
309 253 


*Increase rear tire pressure to 33 psi for T10 and 32 psi for S32-2 when carrying a passenger. 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plugs are NGK type B-7 for T10, NGK 
type B-77C for S32. Electrode gap is 
0.6-0.7 MM (0.024-0.028 in.) for all 
models, 


CARBURETORS. All models use 
two Mikuni VM type carburetors. 
Model T10 uses VM20SC and S32-2 
uses VM20SH. Fig. S4-1 shows typical 
VM carburetor. Refer to the following 
specifications. 
Model T10 

Carburetor model 

Main jet (9) 

Air jet diameter .......... 1.3 MM 


Needle jet (13) .............. N-6 
Pilot jet (14)— 
Before engine No. 16816 ....30 
After engine No. 16815 ...... 40 





Fig. S4-1—Exploded view of typical VM 
type carburetor, Model VM20 SC uses a 
choke instead of starter valve shown. 


1. Throttle cable 8. Starting valve 
adjuster (except VM20SC) 
2. Idle speed adjuster 9. Main jet 
(except VM20SC) 10. Inlet valve 
3. Idle speed rod 11. Idle mixture screw 
4, Retainer 12, Idle speed screw 
5. Clip (VM20SC only) 
6. Valve needle 13. Needle jet 
T. Throttle slide 14, Pilot jet 
15. Starter jet 
(except VM20SC) 


Idle mixture screw (11) normal 
setting— 
Before engine No. 16816 


(turns open) ............05: 1% 
After engine No. 16815 
(turns OPEN): sia ere 52:5 Greco win oe 2 


Clip (5) position in needle (6)— 
grooves from top. 
Before engine No. 16816........ 4 


After engine No. 16815 ......... 2 
Model 832-2 
Carburetor model ........ VM20SH 
Main. jet (9) asc auswcie «se aies aves 80 
Air jet diameter ........ 1.3 MM 
Needle jet (13) .............. 0-4 
Pilot) jet (18) wisdiis sae eesais epis 25 
Starter jet (15) cncescwssaecass 30 


Idle mixture screw (11) normal set- 
ting 134 turns open. 

Clip (5) in second groove from top 
of needle (6). 

On all models, idle mixture is ad- 
justed at screw (11—Fig. S4-1). Idle 
speed is adjusted at screw (12) on 
T10 models with VM20SC carburetor, 
at adjuster (2) for other models. Car- 
buretors must be synchronized to be- 
gin opening at the same time by ad- 
justing guides (1) at top of each car- 
buretor. Idle mixture for one carbu- 
retor is more easily adjusted after 
disconnecting spark plug wire from 
the other cylinder. Intermediate speed 
mixture can be adjusted by raising or 
lowering clip (5) on needle (6) from 
the normal position. Throttle cables 
should have 0.5-1.0 MM (0.02-0.04 in.) 
play at the carburetors. Cable play 
must be the same for both carbure- 
tors. 


IGNITION AND ELECTRICAL. 
Model T10 has a 12-volt combined 
starter-generator and a centrifugal 
advancing ignition mounted on the 
left end of the crankshaft. Model S32- 
2 has a combined starter-generator 
with a non-advancing ignition. Refer 


to the appropriate following para- 
graph. 


MODEL T10. Refer to Fig. S4-2. 
Ignition point gap should be 0.3-0.4 
MM (0.012-0.016 in.). Full advanced 
timing (points just open) should oc- 
cur at 30 degrees BTDC and retarded 
timing at 7 degrees BTDC. Piston po- 
sition is 0.27 MM (0.0166 in.) BTDC 
fully retarded, advanced is 4.76 MM 
(0.188 in.) BTDC. Timing marks (L & 
L+) are painted red for left cylinder, 
marks (R & R +) are painted blue 
for right cylinder. Retarded timing 
should occur when plain mark (L or 
R) is aligned with mark (S) on sta- 
tor, advanced timing marks are at 
L+ and R+. Ignition timing is 
changed by moving breaker plate 
after loosening screws (L1) for left 
cylinder, (R1) for right cylinder. 

Specifications for generator, starter 
and voltage-regulator are as follows. 


STARTER - GENERATOR 


Brush min, length ............ 12 MM 
0.47 in 
AUF BaD! sarrar Bas oe aw ence 0.45 MM 
0.0177 in. 
Nominal starter output ...... 0.26 KW 
MORGUE iaaea onta 9.39 ft.-lbs. 
Max. Amperes .......csececees 140 
ViGIEABES >, 5 chess ans n a seuss orsiesaya a isere 8V 
RPM | ares ies sears wig 6 6a 9 sree stare were 750 
Nominal generator output ....100W 
Mica undercut ............4. 0.5 MM 
0.02 in. 
REGULATOR 
Voltage relay 
No load voltage ........ 14.4-15.6 
Point: Cap ..60e sewers 0.2-0.4 MM 


0.008-0.016 in. 
Charging relay 
Cut-in voltage .......... 12.0-13.5 


Point gap ....sseeeeee 0.4-0.8 MM 
0.016-0.032 in. 





Fig. S4-2—View of timing marks for T10 
model, Refer to text for adjustment pro- 
cedure. 
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MODEL 832-2. Refer to Fig. S4-4. 
Ignition point gap should be 0.3-0.4 
MM (0.012-0.016 in.). Timing does not 
advance and should occur at 25 de- 
grees BTDC. Piston position is 2.1- 
2.85 MM (0.083-0.112 in.) BTDC. Tim- 
ing mark (L) is painted red for left 
cylinder, mark (R) painted blue for 
right cylinder. Stator mark (S) can 
be moved, so timing should be 
checked with degree wheel or dial 
indicator whenever possible. Ignition 
timing is changed by moving breaker 
plate after loosening screws (L1) for 
left cylinder, (R1) for right cylinder. 

Specifications for generator, starter 
and voltage regulator are as follows. 


STARTER - GENERATOR 


Brush min, length ............ 12 MM 
0.47 in 
Ai? gap s: stais sed seen sade eae 0.45 MM 
0.0177 in. 
Nominal starter output ...... 0.26 KW 
TOGUE peresi see eS RRR 9.39 ft.-lbs. 
Max. amperes ..........ee0005 140 
VONA BE. sisters sate erence neers N conve ES 8V 
REM: i ets sites, EE 3 Gras tis ee ew oS 750 
Nominal genrator output ...... 100W 
Mica undercùt s..seess. sesse 0.5 MM 
0.02 in. 

REGULATOR 


Voltage relay 
No load voltage ........ 14.4-15.6 
Point: BaD 6s sa5% eae 0.2-0.4 MM 
0.008-0.016 in. 
Charging relay 
Cut-in voltage .......... 12.0-13.5 
Point; ap! csi. cdcde sires ons 0.4-0.8 MM 
0.016-0.032 in. 


LUBRICATION. The engine on T10 
and S32-2 models is lubricated by 
mixing two stroke engine oil with 
premium gasoline. Normal ratio is 
1:20; however, ratio of 1:15 should be 
used for first 1000 miles. 

The gear box on model T10 uses 
1.05 pints and model $32-2 uses 2.5 
pints. All models use SAE 20W/40 en- 
gine oil. 


E à ae y ei 


Fig. S4-4—View of timing marks for $32-2 
model. Refer to text for adjustment pro- 
cedure. 
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voltage 
higher 


voltage 
lower 





Fig. S4-5 — View of voltage regulator 
showing adjustment. Voltage should be 14.4- 


6, 


voltage 
higher 


voltage 
lower 





Fig. S4-6 — View of charging relay show- 
ing adjustment. Cut-in voltage should be 
12.0-15.6. 





Fig. S4-7—Clutch hand lever free play 
should be measured at A. Refer to text, 


CLUTCH. The clutch hand lever 
should have 4MM (0.16 in.) play at 
(A—Fig. S4-7). Normal adjustment is 
accomplished at the cable adjusters, 
however if nearly all cable adjustment 
has been used, refer to the following. 
Turn cable adjusters in and tighten 
screw (S—Fig. S4-8) until resistance 
is felt, then back screw out % turn 
and tighten lock nut. Adjust cable to 
provide correct hand lever clearance. 


SUSPENSION. Capacity of each 
front suspension unit is as follows. 





Fig. S4-8 — View of clutch adjustment 
screw for $32-2, Model T10 is similarly lo- 
cated on left side. 






MOTORCYCLE 





Fig. S4-9 — Rear suspension units are ad- 
justable. Left view shows soft, center is 
medium and right is firm positions. 


Model T10 uses 230 cc (% pint) mix- 
ture of 6 parts SAE30 and 4 parts 
SAE60 oil. Model S32-2 uses 175- 
190cc (6-6% oz.) SAE 30 engine oil. 

Spring tension of rear units is ad- 
justable as shown in Fig. S4-9, Shock 
absorber must be renewed if leaking, 
bent or damaged. 


REPAIRS 
PISTONS, RINGS AND CYLIN- 
DER. Each piston can be removed 
after removing exhaust pipe, carbure- 
tor, cylinder head and cylinder. Refer 
to the following specifications. 
Ring end gap— 


LALO) nas EEA 0.15-0.35 MM 
0.0059-0.0138 in. 
wear limit .......... 1.0 MM 
0.0394 in. 
DIED TE OAE A 0.1-0.3MM 
0.0039-0.0118 in. 
wear limit .......... 15 MM 
0.059 in. 
Ring groove 

clearance .......... 0.020-0.055 MM 
0.0008-0.0022 in. 
wear limit .......... 0.15 MM 
0.0059 in. 

Standard cylinder bore diameter— 
IDLO} acing tee aca caress 52.0-52.02 MM 


2.0472-2.0476 in. 
E PETT 46.0-46.015 MM 
1.811-1.8116 in. 


Piston skirt clearance— 
DLO? E T 58 Osan ove 0.125 MM 
0.00493 in. 
wear limit ........... 0.3 MM 
0.01182 in. 
SBR AE 0.055-0.065 MM 
0.0022-0.0026 in. 
wear limit ......... 0.125 MM 
0.00493 in. 


Piston skirt clearance in cylinder 
bore should be measured by first mea- 
suring piston diameter at right angles 
to piston pin and cylinder bore diam- 
eter, then subtracting. Piston diameter 
should be measured 0.9 inch from 
bottom for S32-2 and just below bot- 
tom ring for T10. On all T10 models 
and early S32-2 models, the chrome 
plated piston ring should be installed 


SERVICE 





Fig. $4-10—With crankshaft supported be- 

tween centers (S), crankshaft eccentricity 

when measured at points (A, B & C) must 

be less than 0.06 MM (0.0024 in.), Con- 

necting rod play (D) should be less than 
3 MM (0.118 in.). 


in top groove. Piston rings on later 
S32-2 models are keystone type with 
top side tapered 7 degrees. Use care 
when cleaning the tapered grooves. 
Both keystone rings are interchange- 
able. On all models, rings should be 
installed with stamped mark toward 





Fig. S4-11—Exploded view of clutch as- 
sembly used on T10 and S32 models, 


3. Clutch hub 16. Spring pins 
4, Clutch drum (6 used) 
5. Spacer 17. Pressure plate 
6. Thrust washers 18. Clutch springs 
7. Rod (6 used) 
8. Release screw 19, Clutch release 
9. Spring plunger 
10. Release screw 20. Rod 

guide 21. Friction discs 


m 
wo 


. Adjusting screw 22. Steel plates 


top of piston. Piston must be installed 
with arrow on top pointing toward 
exhaust port. When cylinder is bored 
for oversize piston and rings, edges of 
all ports should be slightly beveled 
to prevent rings from catching and 
oversize cylinder head gasket in- 
stalled. Cylinder head nuts should be 
tightened evenly to 12 Ft.-Lbs. for T10 
and 11 Ft.-Lbs. for S$32-2. 

CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crankshaft. 
Connecting rods, crankpins, rod bear- 
ings and center main bearing are re- 
moved by pressing crankshaft apart. 
Crankshaft should be disassembled 
ONLY if required tools are available 
to correctly check and align the re- 
assembled crankshaft. Refer to Fig. 
S4-10. Maximum crankshaft eccentri- 
city when checked at main bearings 
is 0.06 MM (0.0024 in.). Connecting 
rod, crankpin and bearing should be 
renewed if small end of rod has more 
than 3 MM (0.118 in.) side clearance 
as shown at (D—Fig. S4-10). 

CLUTCH. The multiple disc, wet 
type clutch is mounted on the right 
end of the transmission input shaft 
and can be removed after removing 
the right side cover. Refer to Fig. 
S4-11 and the following specifications. 
MODEL T10 


Friction discs (21)— 


thickness: sas secs saw eae ve 3.4-3.6 MM 
0.134-0.142 in. 
wear limit .......... 3.2 MM 
0.126 in. 
warpage limit ...... 0.25 MM 
0.0098 in. 

Steel plates (22)— 
CHICKHOSS cies wissen syne orei oe 1.6-1.8 MM 
0.063-0.071 in. 
wear limit .......... 1.5 MM 
0.059 in. 
warpage limit ...... 0.1 MM 
0.0039 in. 


Clutch springs (18) 
installed length 





Fig. S4-12—View of aia marks on 
pressure plate and hub. 


Suzuki $32-2 and T10 
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Fig. S4-14 — Crankcase screws should be 
tightened in sequence shown for $32-2 
model. 


72 8 
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Fig. $4-15 — Crankcase screws for T10 
should be tightened in sequence shown. 


MODEL S32-2 
Friction discs (21)— 


THICKNESS: 550 65 aia ssrs:x peera isoo 3 MM 
0.118 in. 
wear limit .......... 2.8 MM 
0.110 in. 
warpage limit ...... 0.4 MM 
0.0016 in. 
Steel plates (22)— 

tHICKHIESS: oa oie 6 tess cies dre corns 1.6 MM 
0.063 in. 
wear limit .......... 15 MM 
0.059 in. 
warpage limit ...... 0.1 MM 
0.0039 in. 

Clutch springs (18)— 
free length .............. 31 MM 
1.22 in. 
wear limit ........ 32.2 MM 
1.27 in. 


If side play of clutch drum (4) ex- 
ceeds 0.3 MM (0.0118 in.), spacer (5) 
can be shortened on a hone to provide 
clutch drum with 0.1-0.25 MM (0.0039- 
0.0098 in.) side play. Clutch springs 
(18) should be screwed into hub (3) 
until flush with back side. Marks on 
pressure plate (17) and hub (3) should 
be aligned as shown in Fig. S4-12. 
Clutch hub nut (1—Fig. S4-11) should 
be torqued to 31 Ft.-Lbs. Adjustment 
of clutch controls is outlined in a pre- 
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Fig. S$4-16—Exploded view of $32-2 transmission assembly. T10 transmission is similar. 


. Clutch push 


vious paragraph in MAINTENANCE 
section. 


CRANKCASE AND GEAR BOX. 
The transmission shafts and gears can 
be removed and disassembled after 
separating crankcase halves as fol- 
lows. Remove engine and gear box as- 
sembly from frame. Remove cylinder 
heads, cylinders, pistons, side covers, 
ignition and charging assembly, 
clutch, gear shift linkage and screws 





Fig. S4-17—On four speed transmissions, 

fourth pinion and first gear shims (5) 

should be installed next to gears with thrust 
washers (4) against bushings. 
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16. Bearing position- 


1 
rod oil seal 9. Thrust washer ing ring 
2. Dowel pin 10. Third pinion 17. Oil seal 
3. Counter shaft 11. Shims 18. Drive shaft 
bushing 12. Thrust washer 19. Fourth gear 
4, Thrust washer 13. First pinion 20. Second gear 
5. Shims 14. Counter shaft 21. Third gear 
6. Fourth pinion 15. Ball bearings 22. First gear 
7. Second pinion 23. Drive shaft 
8. Snap ring bushing 


(1 thru 17—Fig. S4-14 or 1 thru 15 
Fig. S4-15). Remove screws in reverse 
order shown in Fig. S4-14 or S4-15. 

Gear shift forks should have 0.2- 
0.4 MM (0.008-0.016 in.) clearance in 
grooves. Forks and/or gears should 
be renewed if clearance exceeds 0.8 
MM (0.032 in.). Fourth pinion (6— 
Fig. S4-16) and low gear (22) should 


11 


8 EZ 


Sa 
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Fig. S4-18—OỌOn four speed transmission, 

third pinion and second gear shims (11) 

should be installed next to gears with thrust 

washers (12) next to shaft shoulder and 
snap ring (8). 


MOTORCYCLE 
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correct 


Fig. S4-19—Exploded view of four speed 

gear shift assembly, Cotter pins in guide 

pins (4) should be installed from middle 
of shifter assembly outward, 


1. Gear shift cam 7. Dowel pin 
2. High speed fork 8. Cam side plate 
3. Low speed fork 9. Cam pin 
4. Guide pin (2 used) (4 used) 
5. Guide roller 10, Cam pin 
(2 used) retainer 


have very little side play, but be 
free to turn. Side play of gears (6 & 
22) is adjusted by adding adjusting 
washers as shown in Fig. (S4-17. 
Third pinion (10) and second gear 
(20) should very little side play, but 
be free to rotate. Side play of gears 
(10 & 20) is adjusted by adding ad- 
justing washers as shown in Fig, S4- 
18. Cotter pins for shifter fork pins 
(Fig. S4-19) should be installed from 
inside of fork toward outside as shown 
in lower view. Countershaft bushing 
(3—Fig. S4-16) has open end, drive 
shaft bushing (23) has closed end. 

Sealing surfaces of crankcase halves 
should be sealed with an appropriate 
hardening type sealer. 


TIGHTENING TORQUES. Crank- 
case screws should be tightened in se- 
quence shown in Fig. S4-14 or S4-15. 
Cylinder head nuts should be tight- 
ened diagonally and evenly. 


$32-2 
Cylinder head (14 MM) ....11 ft.-lbs. 
Crankshaft gear nut 

(21 MM) ois Bio's aie 43 ft.-lbs. 
Drive sprocket (29 MM) ..65 ft.-lbs. 
Crankcase screws— 

6 MM (10 MM head) ....6 ft.-Ibs. 

8 MM (12 MM head) ....14 ft.-Ibs. 
Handle bar clamp screw 

(10. MMY ates: sack isakay wears 6 ft.-lbs. 
Top fork screw (17 MM) 20 ft.-lbs. 
Fork clamp screw (14 MM) 20 ft.-lbs. 
Gear shift lever (10 MM) ..6 ft.-lbs. 
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Rear shock absorber— 
lower screw (17 MM) ....20 ft.-lbs. 


top nut (17 MM)........ 24 ft.-lbs. 
Rear suspension pivot 

(21 MMY aaisa Shree at 28 ft.-lbs 
Front and rear axles ; 

(23) MEM) © rara eionere sieve’ ove 50 ft.-lbs 
Wheel sprocket nuts ...... 13 ft.-lbs. 
Rear sprocket drum nut 

(32 MM). ..s..c.cceeeee 755 in.-lbs. 
Fuel cock union (32 MM) 4 ft.-lbs. 
Spark plug (21 MM) .....14 ft.-lbs. 


Engine support pipe lower 
screw (12 MM) .......... 9 ft.-lbs. 


Fig. S4-20 — View of 
four speed gear shifting 
mechanism. 


Engine mounting screws 


(12 MM) 13 ft.-lbs. 


T10 
Cylinder head (14 MM) 100 in.-lbs. 
Armature screw (14 MM) 95 in.-lbs. 
Drive sprocket (33 MM) ..75 ft.-lbs. 
Clutch hub nut (29 MM) 370 in.-lbs. 
Crankshaft gear nut 

GSS MM) iiaeie Suess due 520 in.-lbs. 
Crankcase screws— 

6 MM (10 MM head) ....6 ft.-lbs. 

8 MM (14 MM head) ....14 ft.-lbs. 
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Fig. $4-21—Exploded view of kick starter 
assembly used on four speed transmission. 


1, Bushing 8. Spring 

2. Dowel pin 9. Pawl pin 
(10 MM long) 10. Starter pawl 

3. Thrust washers 11. Thrust washers 
(0.5 MM thick) (1.0 MM thick) 

4, Spring washer 12. Bushing 

5. Starter pinion 13. Dowel pin 

6. Thrust washer (12 MM long) 
(1.5 MM thick) 14. Snap ring 

7. Starter shaft 16, Stop pin 





SUZUKI X-5 AND EARLY X-6 MODELS 


MODEL 
Displacement-cc 
Bore-MM ...cseseeccccvcccces eee eres eins 
Stroke-MM 
Number of cylinders .............eeeeeeee 
Engine oiling system .........seeeeeeeeees 
Plug- gep-inch: sssccessssesosssonorscsssss 
Point gap-inch csss.sssiosssscscssesiasosa 
Ignition timing- ........cceee cece e ee eeeee 

Degrees BTDC .......cccecccccsseceeses 
Electrical system voltage . 
Battery terminal grounded 
Tire size-front 


Ce i i i ey 


eee ee 






Rear chain free play-inch ................ 
Number of speeds ........ecceeeeececeeeee 
Weight-lbs. (approx.) ........eccceesseeees 


X-5 Invader & Stingray X-6 Hustler & Scrambler 


T200 & TC200 T20 & TTC250** 
196 247 
50 54 
50 54 
2 2 
“Posi-Force” “Posi-Force” 
0.024-0.028 0.024-0.028 
0.012-0.016 0.012-0.016 
Fixed Fixed 
24 27 
12 12 
Negative Negative 
2.75x18 2.75x18* 
2.75x18 3.00x18* 
22 23 
27 25 
% % 
5 6 
269 297 


*Tire size for X-6 Scrambler (TC250) is 3.00x18 front and 3.50x18 rear. 
**Later T250, T250II and T250R models are included in a following section. 


MAINTENANCE 


SPARK PLUGS. Spark plug elec- 
trode gap should be 0.024-0.028 inch. 
Recommended spark plug for normal 
use is NGK type B77HC for all mod- 
els. 


CARBURETORS. Two Mikuni VM 
22SH carburetors are used on X-5 
(200cc) models. Two Mikuni VM 24SH 
carburetors are used on X-6 (250cc) 
models. The idle mixture is changed 
by turning needle (11—Fig. S5-1). In- 
itial setting is 1144-134, turns open. 


Turning the needle counter-clockwise 
leans the idle mixture. Idle speed is 
changed by turning adjusters (2). 
Make sure that throttle slides (7) 
both stop at same time when they 
reach idle speed stop. Carburetors must 
be synchronized to open exactly the 
same by turning cable guides (1) on 
top of carburetors. Throttle cables 
should have approximately 3; inch 
play at the carburetors. Cable play 
must be the same for both carbure- 
tors. Float level (H—Fig. S5-2) should 
be 25MM (0.985 inch) and is adjusted 





Fig. $5-1—Exploded view of typical Mikuni 
carburetor used. 


1. Throttle cable guide 9. Main jet 

2. Idle speed adjuster 10. Inlet valve 

3. Idle speed rod 11. Idle mixture needle 
4. Retainer 12. Float 

5. Clip 13. Needle jet 

6. Valve needle 14. Pilot jet 

7. Throttle slide 15. Spring upper seat 
8. Starting valve (X-6 only) 


by bending tang (17) on float. Refer 
to Fig. S5-1 and the following specifi- 
cations: 
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Fig. $5-2—Float level (H) is adjusted by 
bending tang (17). 


VM22SH Carburetors (X-5 Models) 


Main, jet (9) ces cies are sos este ae #140 
Pilot jet (14) .sisessaesecswss we #25 
Needle jet (18) ........ceeceene N-8 
Valve needle (6) .............. 4DG6 


Clip (5) in third groove from top of 
needle (6). 


VM24SH Carburetors (X-6 Models) 


Main Jet C9) si asr sncvaresone nni siete overs #95 
Pilot- Jet (14): sreccdanes sree ae vine oes #35 
Needle: jet (13) accascsassuceess N-6 
Valve needle (6) .............. 4DH5 


Clip (5) in third groove from top of 
needle (6). 


IGNITION AND ELECTRICAL. 
Both models use a battery ignition 
system with an alternator mounted on 
the left end of the crankshaft which 
charges the battery via a full wave 
rectifier. 

Ignition breaker point gap should 
be 0.014 inch for each set of breaker 
points, Ignition timing does not ad- 
vance and should occur (points just 
open) at 24 degrees BTDC on X-5 
models and 27 degrees BTDC on X-6. 
Timing marks (TM—Fig. S5-3) on ro- 
tor are painted red for left cylinder, 
black for right cylinder. Ignition 
should occur when rotor timing mark 
(TM) aligns with mark (S) on stator 
as seen through the small opening. 
Ignition timing for left cylinder is 
changed by moving the breaker plate 
after looosening screws (L1). Ignition 
timing for right cylinder is changed 
by moving breaker plate after loosen- 
ing screws (R1). Slight changes in 
both cylinders can be made by moving 
the complete stator plate after loosen- 
ing three screws (P). 





Fig. $5-3—View of ignition timing marks. 
Refer to text for adjustment procedure. 
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Fig. S5-4—View of "Posi-Force" lubrication system used on X-6 models. On X-5 models, 
additional oil lines are used to deliver oil to the cylinder walls. Cable (from throttle) me- 
ters amount of oil delivered to the crankshaft. 





Fig. $5-5—Clearance between "Posi-Force"™ 

control lever on pump and stop should be 

0.5MM (0.019 inch) as shown with throttle 
fully open. 

LUBRICATION. The engine is lub- 
ricated by oil contained in a separate 
tank. A pump and metering unit 
pumps oil from the tank to the left 
and right main bearings and the con- 
necting rod lower bearings. On X-5 
models, additional oil lines direct oil 
to small holes in the lower part of 
each cylinder. On X-6 models, the cyl- 
inder is lubricated by excess oil 
thrown off by the connecting rod. On 
all models, the center main bearings 
are lubricated by oil.contained in the 
gear box. Refer to Fig S5-4. 

The oil tank should never be al- 
lowed to run dry. Some of the rec- 
ommended oils are “Shell 2T Two 
Stroke Oil”, “Mobile Super” and “Su- 
per Shell” motor oils. 


To adjust the pump control cable, 
twist the throttle to full open and 
make sure that both throttle slides 
are completely to the top. Check the 
clearance between control lever and 
stop as shown in Fig. S5-5. If clear- 
ance is not 0.5MM (0.019 inch), turn 
the cable adjuster (A—Fig. S5-6). If 
clearance is not 0.019 inch, an im- 
proper amount of oil will be delivered 
and may result in engine damage. 
Make sure that adjuster lock nut is 
tightened after adjustment is com- 
plete. 

The oil injection pump is available 
only as a unit and should not be dis- 
assembled. Grooved side of gaskets 
(3 & 9—Fig. S5-7) should be toward 
sides of banjo fitting at ends of oil 
lines. 

If oil lines are drained or pump is 
renewed, it is important that all oil 
lines be filled with oil before engine 
is started. With oil lines primed, start 
engine and allow to idle. Pull the oil 
pump control cable out of adjuster (A 
—Fig. S5-6) and pull cable up until 





Fig. S5-6—"'Posi-Force" control cable ad- 
juster is shown. 


SERVICE 


the exhaust begins to smoke excess- 
ively. 

The gear box on both models con- 
tains 1.1 quarts of oil. Multigrade SAE 
20W/40 oil should be used. 

CLUTCH CONTROLS. The clutch 
hand lever should have 0.12 inch free 
play at (A—Fig. S5-9). The clutches 


used on X-5 and X-6 are different. 
Refer to the appropriate following 
paragraph for adjustment procedure. 





Fig. $5-11 — View of clutch adjustment 
screw(S) for X-6 models. 





Fig. $5-7—View of "Posi-Force" lubrica- 
tion system used on X-6 models. System 
used on X-5 models is similar. Seals (9 & 
3) should be renewed each time they are 


removed. 
1. Oil line from 8. Left main 
tank to pump bearing pressure 
2. “Posi-Force” pump line 
and metering valve 9. Seals 
3. Seals 10, Check valves 
4, Union bolts (2 used) 
5. Connector link 11. O ring 
6. Connector 12. Tachometer drive 
7. Right main 13. Drive gear 
bearing pressure bushing 
line 14, Thrust washers 
1.0 MM thick) 





Fig. $5-12—Exploded view of typical front 
suspension assembly. 





1. Drain plug 6. Oring 
2, Filler screw 7. Seal housing 
3. Dust seal 8. Bushing 
4, Spring seat 9. Oring 
Fig. S5-9—Clutch hand lever free play 5. Oil seal 10, Inner tube 


Lower tube 


should be measured at (A). Refer to text 11. 
for adjustment. 





Fig. S5-10—View of clutch adjustment 

points for X-5 models. Model shown is not 1 

X-5, however positions on left side are 
similarly located. 


T 
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Suzuki X-5 and Early X-6 


X-5 Models. To adjust the clutch 
refer to Fig. S5-10. Loosen the lock 
nut on cable adjuster and turn the 
cable adjuster (1) in. Loosen the lock 
nut and turn the adjusting screw (2) 
in until slight resistance is felt then 
back screw (2) out % turn and tighten 
the lock nut. Turn the cable adjuster 
(1) until free play at (A—Fig. S5-9) 
is 0.12 inch. 

X-6 Models. To adjust the clutch, 
refer to Fig. S5-11. Loosen the lock 
nut and turn screw (S) in until slight 
resistance is felt. Back screw out % 
turn and tighten the lock nut. Adjust 
the cable adjuster at hand lever to 
provide 0.12 inch free play at (A— 
Fig. S5-9). 


SUSPENSION. Capacity of each 
front suspension unit is 180cc for X-5 
models; 220cc for X-6 models, Oil used 
should be SAE 30 motor oil. 


REPAIRS 


PISTONS, RINGS AND CYLIN- 
DERS. Each piston can be removed 
after removing exhaust pipe, carbu- 
retor, cylinder head and cylinder. Re- 
fer to the following specifications: 


Ring end gap ...... 0.0039-0.0100 inch 

Wear limit) os ss secs 0.040 inch 
Ring groove 

clearance ....... 0.0008-0.0020 inch 


Wear limit .......... 0.0059 inch 





Fig. $5-14—With crankshaft supported be- 
tween centers (S), crankshaft eccentricity 
when measured at points (A, B & C) must 
be less than 0.06MM (0.0024 in.). Con- 
necting rod play (D) should be less than 
3MM (0.118 in.). 


. Clutch drum 

. Spacer 

. Thrust washers 
. Bearing 
Clutch hub 
Friction discs 

. Driven plates 

. Pressure plate 


DON MNP ror 


. Push rod seal 
10. Springs 
11. Clutch release plunger 
12. Clutch push rods 
18. Spring retaining pins 
14, Release screw 
15. Spring 
6 16. Release nut 
17. Adjusting screw 


Fig. $5-15—Exploded view of X-5 clutch assembly. 
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EE A aerate Gates ste 54,0-54.015MM 
2.13897-2.13965 inches 
Piston skirt to cylinder clearance— 
All models ...... 0.0020-0.0024 inch 
Wear limit .......... 0.0045 inch 


Standard cylinder bore diameter— 
ay (ee aid Divine ONA 50.0-50.015MM 
1.98149-1.98208 inches 


X-5 





Fig. S5-16—Exploded view 

of X-6 clutch assembly. 

Clutch drum 

Spacer 

Thrust washer 

Bearing 

Clutch hub 

Friction discs 

Driven plates 

Pressure plate 

Spring plate 

Clutch springs 

Release button 

12. Clutch release 
plunger 

15. Clutch lever 

16, Bushings 

17, Release cam 

18, Adjusting screw 

19. Return spring 

20. Oil seal 

21. Snap ring 


wre 
POSMA Sour orm 










Fig. S5-17—View of alignment marks on 
pressure plate and hub of X-5 models, 
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Maximum cylinder bore taper 
or out of round ........ 0.002 inch 


624 10 





16 15 17 


Fig. $5-19—Crankcase screws for X-5 mod- 

els should be tightened in the sequence 

shown. Loosen screws in reverse order to 
prevent warpage. 





Fig. S5-20—Crankcase screws for X-6 mod- 

els should be tightened in the sequence 

shown. Refer to Fig. S5-19 for 200cc mod- 
els. 





Fig. $5-21—Exploded view of the X-5 engine and transmission assembly. Flanges (S) on shift forks should be toward right side as 


shown. 
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SERVICE 


Piston skirt clearance in cylinder 
bore should measured by first mea- 
suring piston diameter at right angles 
to piston pin and cylinder bore diam- 
eter, then subtracting. Piston diameter 
should be measured 26MM (1.02 inch) 
from bottom of piston for X-6 models; 
21MM (0.83 inch) from bottom for 
X-5 models, Rings should be installed 
with stamped mark toward top of pis- 
ton. Piston must be installed with ar- 
row on top pointing toward front (ex- 
haust port). When cylinder is bored 
for oversize piston and rings, edges 
for all ports should be slightly bev- 


1, Bearing retainer 
(2 used) 
2. Input shaft and 
first pinion 
3. Second pinion 
4, Third pinion 
5. Fourth pinion 
. 6. Fifth pinion 
7. Sixth pinion 
8. Output shaft 
and sixth gear 
9. First gear 
10. Second gear 
11. Third gear 
12, Fourth gear 
13. Fifth gear 
14. Thrust washer 
15. Kickstarter snap 
ring 
16. Snap rings 
(6 used) 
18. Bushing retainer 
-19. Thrust washer 
(7 used, 1 MM thick) 
20. Thrust washer 
(5 used, 1 MM thick) 
21. Second gear inner 
thrust washer (2 
used, 1 MM thick) 
22, Second gear outer 


thrust washer 26. Bushing retainer 35. Kick starter 

(2 used, 1 MM thick) 27, Top pinion needle idler gear 
23. Oil seal bearing. 36. Kickstarter gear 
24, Bushings (2 used) 28, Oil reservoir cup 37. Bearings (2 used) 
25. Needle bearings 29. Output sprocket 38. Pins (2 used, 4 MM 

(3 used) 30. Spacer O. D., 6 MM long) 


Fig. $5-23—Exploded view of X-6, six speed transmission assembly. 


eled to prevent rings from catching 
and oversize cylinder head gasket in- 
stalled. Cylinder head nuts should be 
tightened diagonally and evenly to 
174 inch pounds torque. 
















Suzuki X-5 and Early X-6 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crankshaft. 


, Connecting rods, crankpins, rod bear- 


ings and center main bearing are re- 
moved by pressing crankshaft apart. 
Crankshaft should be disassembled 
ONLY if required tools are available 
to correctly check and align the re- 
assembled crankshaft. Maximum 
crankshaft eccentricity when checked 
at main bearings is 0.06MM (0.0024 
in.). Connecting rod, crankpin and 
bearing should be renewed if small 
end of rod has more than 3MM (0.118 
in.) side clearance as shown at (D— 
Fig, S5-14). 
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CLUTCH. The multiple disc, wet 
type clutch is mounted on the right 
end of the transmission input shaft 
and can be removed after removing 
the right side cover. Refer to Fig S5- 
15 or S5-16 and the following specifi- 
cations: 

X-5 Models 
Refer to Fig. S5-15 
Friction discs (6)— 
Thickness .......0.00000 0.118 inch 





Fig. S5-24—Exploded view of six speed 
gear shifter assembly used on X-6 models. 


1. Low speed shift 10. Gasket 


forks (2 used) 11, Detent plug 
2. High speed 13. Spring 
shift fork 14. Shifter shaft 
3. Guide pins 15. Return spring 
(3 used) 16, Shift arm 
4, Shifter cam stop pin 
(drum) 17. Buffer 
5. Shifter pawl 18. Oil seal 
holder 19. Shift pedal 
6. Shifter pawls 21. Shift pawl 
(2 used) plunger 
7. Shifter cam guide 23. Neutral indicator 
plate switch 
8. Shifter cam side 24, Gasket 
plate 25. Neutral indicator 
9. Shifter cam switch contact 
retainer 





Fig. $5-25—Exploded view of kick starter 


assembly used on X-6 model. 


. Kickstarter pawl 14, Kickstarter pedal 
. Plunger 19, Oil seal 

. Kickstarter gear 20. Thrust washer 
(1.0 MM thick) 

. Stop plate 21, Thrust washer 

. Kickstarter shaft (1.6 MM thick) 


1 
2 
4 
= Return spring 
8 
9. Bushings (2 used, 22. Thrust washer 


16 MM I, D.) (1.5 MM thick) 
10. Spring guide 23. Snap ring 
11, Thrust washer 24, Pins (2 used, 
(1.2 MM thick) 4MM O.D., 6 
12. Spacer MM long) 
18, Buffer 
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Wear limit .......... 0.110 inch 
Warpage limit ........ 0.0016 inch 
Steel plates (7)— 

LHICKHOSS) oi enter ancie a a 0.063 inch 
Wear limit ............ 0.059 inch 
Warpage limit ...... 0.0039 inch 

X-6 Models 
Refer to Fig. S5-16 
Friction discs (6)— 

THICKNESS sereseise wae es 0.118 inch 
Wear limit ............ 0.110 inch 
Warpage limit ....... 0.0016 inch 

Steel plates (7)— 

ThICkKNGSS 06 o5.0¢-ce8ae se 0.063 inch 
Wear limit ........... 0.059 inch 
Warpage limit ....... 0.0039 inch 

Clutch springs (10)— 
Free length ........... 1.87 inches 
Minimum limit ........ 1.79 inches 


If side play of clutch drum (1— 
Fig. S5-15 or S5-16) exceeds 0.3MM 
(0.0118 in.), spacer (2) can be short- 
ened on a hone to provide clutch 
drum with 0.1-0.25MM (0.0039-0.0098 
in.) side play. On X-5 models, the 
clutch springs (10—Fig. S5-15) should 
be screwed into hub (5) until flush 
with back side. Marks on pressure 
plate (8) and hub (5) should be 
aligned as shown in Fig. S5-17. On all 
models, primary drive gears should 
be renewed if backlash exceeds 0.0059 
inch. Standard backlash is 0.0006- 
0.0027 inch, Clutch hub nut should be 
torqued to 31 Ft.-Lbs. Adjustment of 
clutch controls is outlined in a previ- 
ous paragraph in MAINTENANCE 
section. 









MOTORCYCLE 


CRANKCASE AND GEARBOX. 
The crankshaft and transmission parts 
can be removed after the crankcase 
halves are separated. _ 

To separate the crankcase halves, it 
is necessary to remove the engine 
from the frame. Remove cylinders, 
pistons, engine side covers, alternator 
assembly and clutch assembly. Re- 
move the screws attaching crankcase 
halves together (Fig. S5-19 or Fig. 
S5-20) and lift off the top half. Gears 
and shafts should remain in place in 
the lower half. Refer to Figs. S5-21 
and S5-22. 

When assembling, make certain that 
mating surfaces of crankcase halves 
are perfectly clean and flat. Apply a 
thin coat of “Suzuki Seal” or equiva- 
lent to mating surface of top half. No 
gasket is used and nicks, burrs, old 
sealer, or uneven application of new 
sealer may cause leaking. 


SPEED TUNING 


A kit is available from Suzuki to improve 
performance in X-6 and TC 250 models. 
The following recommendations and specifi- 
cations may be applied to standard models 
if an increase in horsepower is desired. 
Any modification of standard parts or in- 
stallation of performance parts will void 
the manufacturers warranty. 


SPARK PLUG AND IGNITION. 
NGK ` racing type spark plugs are 
recommended by Suzuki. Heat range 


a] 


Fig. $5-26—Exploded view of X-6 crankshaft assembly. 


1. Left side seal 5. Connecting rod 
2. Left side main thrust washers 
bearing (4 used, 1.0 MM 
8. Thrust washer (2 thick) 
used, 1.0 MM 6, Center seals 
thick) (2 used) 
4, Oil guide plate 7. Center main 


(2 used) bearing 


8. Right side main 18. Seal retainers 
bearing (4 used) 
9. Right side seal 14, Seal retainers 
10, Spacer (2 used) 
(11MM thick) 15, Bearing retainer 


11, Crankshaft gear (2 used) 
12. Guide pins 
(3 used, 4MM 0. D. 


13.8 MM long) 
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Fiq. $5-27—Exploded view of the five speed transmission used on X-5 models, 


1. Bearing retainers 15. Snap ring 
(2 used) 16. Snap ring 
2. Input shaft and 17. Knock rings 
first pinion (small) 
3. Second pinion 18. Knock ring 
4, Third pinion (large) 
5. Fourth pinion 19, Thrust washers 
6, Fifth pinion 20. Thrust washer 
7. Bearings 21. Snap ring 
8. Output shaft 22. Kick starter 
9. First gear idler gear 
10. Second gear 23. Oil seal 
11. Third gear 24. Bushings 
12. Fourth gear 25. Needle bearings 
13. Fifth gear 26. Bushing retainer 
14, Snap rings 27. Pins 


of plug should be between a NGK 
type B-8HN and a B-11HN. 

Ignition timing should be set at 25 
degrees BTDC (0.112 inch) when 
engine is modified ‘for road racing, 
flat track or drag racing. With engine 
modified for TT or scrambles, set 
ignition timing at 27 degrees BTDC 
(0.142 inch) same as standard. 





28. Clutch rod 43. Kick starter gear 
29. Output sprocket 44, Shift fork 

30. Seal collar 45, Shift rail 

31. Washer 46. Guide pin 

32. Oil seal 47. Shift fork 

33. Bushing 48. Shift fork 

34. Return spring 49. Shift drum 

thrust washer 50. Ratchet pawls, 


35. Return spring springs and 


36. Spring guide plungers 

37. Spacer 51. Shift ratchet 

38. Bushing 52. Shift shaft 

39. Washer 53. Return spring 

40. Kick-starter shaft 54. Shift pedal 

41, Pawl assembly 55. Kick starter pedal 

42, Washer 56. Snap ring 
CARBURETORS. The X-6 Moto- 


cross Kit is equipped with two VM 
26 carburetors. A #130 main jet, 4 F 6 
jet needle and an 0-0 needle jet are 
installed. 

When the VM26 carburetors are 
used for road racing the following 
specifications may be used for initial 
settings: 


Fig. ST5-1—Areas of cyl- 
inder to be modified for 
TT and scramblers. 


Suzuki X-5 and Early X-6 


Man OR reneo 2 Sone Cha tare eine 28 #170 
Needle jeb arar ersten eon carey aonre 0 N-6 
Jet needle ............0. eae 4 DH 5 
Pilot Jel ec sce tdierd kali Se wre aver s nE #35 
Throttle valve .............000. #25 


Jet needle clip in second groove from 
top of needle. 

A manifold may be constructed to 
mount 28 MM carburetors from a 
TS 250 (Savage). Installation of this 
unit will aid high RPM power only. 
Engine will have no slow speed 
throttle response. Recommended 
specifications for 28 MM carburetors 
installed on 250cc twins are as follows: 


Main. Jet geraram denses #135-#125 
Jer needle onas mas urine ave eni rih 5 FJ 9 
PUOE IEE socsessowrt ento OT eee ses #30 
Needle jet .............. P-2 or P-0 


LUBRICATION. Standard oil me- 
tering system may be used or system 
may be modified by disconnecting oil 
pump control cable and allowing 
pump to operate at idle speed with 
a 20:1 fuel-oil mixture in the fuel 
tank. Oil used in fuel should be same 
type as that used in oil tank. Oil 
pump must not be removed as it is 
only source of lubrication for outside 
crankshaft main bearings. 

CYLINDER, PISTON AND CYLIN- 
“DER HEAD. Standard piston may be 
used for TT and scrambles. Piston 
should be sanded next to pin hole on 
each side to reduce minor diameter 
by 0.010 inch (0.005 inch off each 
side). Standard skirt clearance should 
be used (0.002-0.0024 inch). Engines 
modified for flat track or road racing 
should be equipped with Wiseco 
pistons with 0.02 inch thick piston 
rings. Sand pistons in same fashion 
as standard pistons reducing minor 
diameter by 0.010 inch and cut 3 
inch (5 MM) from piston skirt reduc- 
ing piston height from 2.52 inch (64 
MM) to 2.32 inch (59 MM). Ring end 
gap with Wiesco pistons should be 
0.065-0.075 inch. 

When modifying for flat track, 
head should be milled 0.040 irfeh. 
When modifying for any other com- 
petition application milling of more 
than 0.016 inch is not recommended. 
Head gaskets should be fabricated 
from 0.020 inch copper sheet. 

The following cylinder modifica- 
tions are recommended for TT and 
scrambles competition: (See Fig. 
ST5-1) 





Fig. ST5-2—Area of cylinder to be modi- 
fied to match internal diameter with larger 
carburetors. 
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A. Intake port widened to 1.574 inch 
(40 MM) from 1.417 inch (36 MM) 
standard width. 

B. Intake port lowered to 3.50 inch 
(89 MM) from top of cylinder. 
Standard distance is 3.425 inch 
(87 MM). 

C. Exhaust port is raised 1 MM to 
1.259 inch (32 MM) from top of 
cylinder. Standard distance is 1.299 
inch (33 MM). 

D. Exhaust port widened to 1.496 
inch (38 MM) from 1.299 inch (33 
MM) standard width. 

Taper the exhaust passage for a 
smooth gas flow. Intake passage 
should be enlarged to match internal 
diameter of larger carburetor in- 
stalled. 


Fig. ST5-3 — Diagram of 

cylinder modifications for 

flat track and road 
racing. 


Refer to Fig. ST5-3 and the follow- 
ing recommendations for flat track 
and road racing cylinder modifica- 
tions: 

A. Raise top of exhaust port 0.157 
inch (4 MM) to 29 MM from top 
of cylinder. Standard distance is 
33 MM. 

B. Square off and lower bottom edge 
of exhaust port 0.078 inch (2 MM). 
Modified edge should be 55 MM 
from top of cylinder. Standard 
distance is 53 MM. 

Width of exhaust port should re- 
main standard as should all other 
ports. Beginning of intake passage 
should be enlarged to match internal 
diameter of larger carburetor. 
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Fig. ST5-4—An expansion chamber of this 
configuration will yield high RPM power, 
but will have very little low end torque. 


EXPANSION CHAMBER. A high 
speed, low torque expansion chamber 
for road racing and flat track ap- 
plications may be constructed with 
the following specifications. Use 22 
gauge cold rolled steel for construc- 
tion. (See Fig. ST5-4) 

. 1574 inch (40 MM) 

. 4.409 inch (112 MM) 

. 7.480 inch (190 MM) 

. 10.236 inch (260 MM) 

. 1.968 inch (50 MM) 

. 4.133 inch (105 MM) 

. 5.905 inch (150 MM) 

. 9.842 inch (250 MM) 

I. 0.866 inch (22 MM) 2.716 
circumference 

J. 3.346 inch (85 MM) 10.511 inch 
circumference 

K. 3.937 inch (100 MM) 12.40 inch 
circumference 

L. 2.244 inch (57 MM) 7.04 inch cir- 
cumference 

M. 1.574 inch (40 MM) 


HQBE 


inch 





SUZUKI 305, 350 AND LATE 250CC 
TWO CYLINDER MODELS 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug for normal use is the NGK type 
B-77HC. A Champion type L-62 R is 
a suitable replacement. Plugs should 





have an electrode gap of 0.024-0.027 
inch. A NGK type B-8H or equivalent 
is recommended for extended high 
speed use. 

CARBURETORS. All models use 
two Mikuni sliding valve units. Throt- 





T250 (X-6R) T350 
T2501 T305 T350II 
MODEL T250R TC305 T350R 
Displacement—cc we eee eee cece eee 247 305 315 
Bore—MM_.... cece ee eee eeees 54 60 61 
Stroke—MM ........eceeeeees . 54 54 54 
Number of cylinders 2 
OUP] rato s.a oa sinieccveieiass eeo adasini —— Oil Injection 
Plug gap inch i o-0:s ssisrnsresieceave 6 sos sae —0.024-0.027. 
Point gap-—inch .....essssescecseses e e. —0.012-0.0 16: 
Ignition timing ..<.scosisesissesa ssassn — Fixed 
Dogroös BLDG; ss sondnpeimres os a aie 24 
Electrical system voltage ..........see08 12 = 
Battery terminal grounded ............ A Negativ e————— 
Tira SIZE—FYONE oo s.0s cisco sawn nia ti aeaa 2.75x18* 3.00x18* 3.00x18 
EGER? Sais R E EE S T T ATE ovate: 6 ores Grete 3.00x18* 3.25x18* 3.25x18* 
Tire pressure—Front .......seeeeeeeees . 23 PSI 23 PSI 23 PSI 
Ror awiesdicye css t view Aioniaees ss ES 25 PSI 27 PSI 29 PSI 
Rear chain free play—inch ........... $ % 
Number of speeds .......ccceeesscccees 6 
Weight—Lbs. (approx.) .........eeeeeee 315 320 325 


*T250R Front tire size—3.00x18 T250R Rear tire size—3.25x18 
TC305 Front tire size—3.25x18 TC305 Rear tire size—3.50x18 


T350R Rear tire size—3.50x18 
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Fig. $6-1—Exploded view of typical sliding 
valve carburetor used on all models. 


1. Throttle cable 8. Starting valve 
guide 9. Main jet 

2. Idle speed 10. Inlet valve 
adjuster 11. Idle mixture 

3. Idle speed rod needle 

4, Retainer 12. Float 

5. Clip 13. Needle jet 

6. Valve needle 14, Pilot jet 

7. Throttle slide 15. Spring upper seat 
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Fig. $6-2—Float level on later 250cc mod- 

els is measured from the gasket surface to 

the float arm (A). Proper float level is 
0.68 inch. 





Fig. S6-3—Float level (A) is adjusted by 
bending tang (B). 


tle cable should be adjusted to pro- 
vide approximately 1/64 inch free 
play at top of carburetor. Initial set- 
ting of pilot air screw (11—Fig. S6-1) 
is 14% turns out from a lightly seated 
position. Refer to Fig. S6-1 and the 
following standard specifications: 


VM 24 SH (T250-X6R) 


Main jet (9) osecam esate ayers ones o' #875 
Pilot. JEt (UE) csi sere cw sarseie eses 30 
Needle jet (13) ..............068 N-6 
Jet needle (6) .........5.005 4 DH 5 


Clip (5) in third groove from top of 
needle (6). 


VM 26 SH (T250 I and T250 R) 


Main jet (9) «sss ssie ise sexe sere ee #110 
Pilot jet (14) ...... cece cece ee ees 25 
Needle jet (13) .............e00e 0-2 
Jet needle (6) ............05. 5 CN 3 


Clip (5) in third groove from top of 
needle (6). 


Fig. S6-4— Timing marks (A) will align 
when piston is in correct position for igni- 


tion. Points should just open as marks 
align. 





Suzuki 305, 


Fig. $6-5—View of com- 
ponents used in pressure 
lubrication system. 


VM 32 SH (T305) 
Main jet (9) 

Pilot jet (14) 
Needle Jet (13) 
Jet needle (6) 

Clip (5) in third groove from top of 
needle (6). 


VM 32 SH (T350) 


ey 


re a) 


ee 


Main jet) (9): -c6ssvesecc orcas #:112.5 
Pilot JOU CUE)! T ea wes, ni see Sms eevee 30 
Needle jet (13) ................ Q-0 
Jet needle (6) ............. 5 DL 13 


Clip (5) in third groove from top of 
needle (6). 


VM 32 SH (T350 If and T350 R) 


Main: Jet 109) sssaws eae saves #:112.5 
Pilot jet: (14). inc isevae ten cuaaen ss 35 
Needle jet (13) ..............05- P-6 
Jet needle (6) .............. 5 DL 13 


Clip (5) in fourth groove from top 
of needle (6). 

Check float levels by just allowing 
float arm to contact valve needle, 
spring should not be compressed. 
Refer to Fig. S6-2 for T250 II and 
T250 R float level measurement. 
Float level on these models should be 
17.3 MM (21/32 inch). Float level in 
all other models is measured as in 
Fig. S6-3. T250 models should be set 
at 25.75 MM (1 inch); 305 and 350cc 
models should be set at 27.3 MM 
(135 inch). 

Carburetors should be synchronized 
for best performance. Adjust throttle 
cables so that both throttle slides 
begin to move at the same instant. 


IGNITION AND ELECTRICAL. The 
electrical system is equipped with a 
12V 5AH battery, an alternator and 
a full wave rectifier. All AC current 
is converted to DC for battery charg- 
ing and other electrical functions. 

The rectifier may be inspected with 
a continuity tester. Current should 
flow in one direction only from yel- 
low/green to red; from red/green to 
red; from ground to red/green and 
from ground to yellow/green. If con- 
tinuity is discovered in another di- 
rection, such as from red/green to 
ground, unit is faulty. 


350 and Late 250 Twins 






throttle is held fully open. Adjust cable 
that connects fo arm (C) if alignment is 
incorrect. 


Maximum ignition point gap should 
be set at 0.014 inch. Ignition should 
occur (points just open) as crankshaft 
reaches 24 degrees BTDC. Piston will 
be 0.113 inch BTDC at this time and 
a mark on alternator rotor will align 
with mark on stator. Red mark on 
rotor indicates left cylinder timing 
and black mark indicates right cylin- 
der timing. Timing for right and left 
cylinder should be checked separately. 


LUBRICATION. Gearbox capacity 
on all models is 1.3 qt. of SAE 20W/40 
motor oil. Cavity in crankcase be- 
neath center crankshaft main bearing 
must be drained separately when 
changing transmission lubricant. 

Engine lubrication is accomplished 
by an automatic oil metering system. 
Only oils intended for use in air 
cooled two cycle engines should be 
used. Oil is metered in relation to 
throttle opening and engine speed to 
outside crankshaft main bearings and 
to the cylinder walls. Center crank- 
shaft bearings are lubricated by trans- 
mission oil (Fig. S6-5). 

Oil pump adjustment’ may be 
checked by removing plug on right 
rear of engine and holding throttle 
wide open. Marks (A&B—Fig. S6-6) 
should align with throttle wide open. 
Marks may be aligned by turning oil 
pump control cable adjusters. 

If pump has been removed or al- 
lowed to run dry, it will be necessary 
to bleed the system. Loosen banjo 
bolt that secures oil line from tank. 
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Fig. S6-7—Back screw (B) our 2 turn 
after it seats lightly and tighten lock nut 
(A). Adjust clutch control cable for 
proper free play. 

Allow oil to flow until air is no longer 
present in oil coming from fitting. If 
air is present in pressure lines, re- 
move bolts that secure lines to pump 
and use a squirt type oil can to purge 
lines. Run engine at idle and observe 
lines to make certain all air has been 
removed and no leaks are present. 


CLUTCH CONTROLS. Turn clutch 
control cable adjusters until linkage 


mo 


1 


Fig. $6-9—Exploded view of front suspen- 
sion system used, 











1. Fork top bolt 9. “O” ring 

2. Steering head 10. Outer tube nut 
3. Bushing 11. Oil seal 

4. Bracket seat 12. Fork spring 

5. Bracket cushion 13. Spring guide 

6. Steering stem 14, Spring spacer 
7. Inner fork tube 15. Slider 

8. Drain plug 16. Outer fork tube 
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Fig. S6-10—With crankshaft supported on 

lathe centers at (S), crankshaft eccentric- 

ity when measured at points (A, B & C) 

must be less than 0.0024 inch. Connecting 

rod shake (D) stould be less than 0.118 
inch. 


is slack. Remove rubber plug on left 
side of engine and loosen lock nut 
(A—Fig. S6-7). Turn adjusting screw 
(B) until it just contacts push rod 
(11—Fig. S6-11) and back it out %4-% 
turn from that position. Tighten lock 
nut and adjust clutch cable adjuster 
to obtain % inch free play in clutch 
lever at pivot. 


SUSPENSION. Front suspension 
units on all models contain 220cc of 
SAE 30 motor oil in each tube. Units 
may be disassembled by clamping 
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outer tube nut (10—Fig. S6-9) in a 
vise and turning the outer tube (16). 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 

CYLINDER, PISTONS AND RINGS. 
Pistons may be removed without re- 
moving engine from frame. Refer to 
the following repair specifications: 
Piston skirt to cylinder clearance 

(250cc models) . .0.0021-0.00256 inch 

(305cc models) ...0.0026-0.0027 inch 

(T350 models) ..0.0026-0.0030 inch 

(T350II and T350 R 


models) ...... 0.0024-0.00286 inch 
Maximum cylinder taper or 

out of round ............ 0.002 inch 

Ring end gap ...... 0.0059-0.014 inch 


Pistons are installed with arrow on 
dome toward front (exhaust side) of 
engine. Piston rings must be installed 
with markings toward top. Chrome 
plated ring belongs in top groove. 
Later models are equipped with Key- 
stone type pistons and rings. These 
rings and pistons will not interchange 
with old style pistons or rings. Head 





. Oil seal 

. Thrust washer 
. Primary driven gear 
assembly 

. Spacer 

. Thrust washer 
. Push rods 

. Clutch hub 

. Steel plate 

. Friction disc 

. Release rod 


1. Lock nut A Erossure plate 
i 2 omiy 2. Adjusting screw . Clutch spring 
Fig. S6-11 e Exploded 3. Return spring . Washer 
view of typical clutch as- 4, Release arm . Oil seal 
sembly. 5. Release screw cover . Right hand cover 
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Fig. $6-14—View of shift brake mechanism. 

Brake pad (C) is held against first gear 

wheel (A) when shift drum (B) is in neu- 

tral position (1). If transmission is in any 
gear (2), brake will be released. 





1. Kick start gear 17, Fourth driven 

2. Ball bearing gear 

3. Counter shaft 18. Thrust washer 

4, Bearing “C” ring 19. Gear retaining 

5. Third drive gear clip 

€. Thrust washer . Gear knock ring 
7. Second drive gear . Second driven 

8. Fourth drive gear gear 

9. Gear retaining . Third driven gear 


clip 
10 Fifth drive gear 
11. Needle bearing 
12. Sixth drive gear 


13, Thrust washers . Ball bearing 
14, Shaft bushing . Bushing 
15. Dowel pin . Oil seal Fig. $6-15—Exploded view of transmission assembly used in 250 and 350cc models. Unit 


16. Fifth driven gear 


. First driven gear 
. Oil reservoir cup 
. Kick idler gear 
. Drive shaft 


. Sprocket tab 


washer 





in 305 is similar. 


Suzuki 500 


Fig. S6-16 — View of 

shifter mechanism and 

shift brake used on most 
units. 


. Shift lever 
. Shift shaft buffer 
. Oil seal 
Shift shaft 
. Return spring 
Shift cam stopper spring 
. Shift cam stopper 
. Fifth gear shifting fork 
9. Third gear shifting fork 
10. Neutral stopper spring 
11. Neutral stopper 
12, Transmission brake shoe 
13. Shifting arm stopper 
14, Neutral switch cover 
15, “O” ring 
16. Needle bearing 
17. Shift cam stopper 
plate 
18. Shift cam 
19. Fifth drive gear 
shifting fork 
20. Second drive gear 
shifting fork 
21. Shifting pawl 
22, Pawl roller spring 
23. Shifting driven gear 


28, Shifting cam guide a 


24, Shifting pawl 
26, Brake shoe tappet 
27. Brake spring 
_ 28, Brake spring hole plug 


gaskets with ridge pressed in them 
should be installed with ridge toward 
head. Pistons are available in stan- 
card and three oversizes. Torque head 
nuts using a cross pattern to 14.5 
Ft.-Lbs. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rods, crankpins, rod 
bearings and center main bearing are 
removed by pressing crankshaft apart. 
Crankshaft should be disassembled 
ONLY if required tools are available 
to correctly check and align the re- 
assembled crankshaft. Refer to Fig. 








17 16 15 14 


S6-10. Maximum crankshaft eccentri- 
city when checked at main bearings 
is 0.06 MM (0.0024 in.). Connecting 
rod, crankpin and bearing should be 
renewed if small end of rod has more 
than 3 MM (0.118 in.) side clearance 
as shown at (D—Fig. S6-10). 

CLUTCH. The clutch is a multi- 
plate wet type unit mounted on right 
side of engine. Standard thickness of 
friction disc (14—Fig. S6-11) is 0.138 
inch. Disc should be renewed if worn 
to less than 0.126 inch thick. Stan- 
dard length of clutch springs (17) is 
1.51 inch. Springs should be renewed 
if less than 90% of original length. 

CRANKCASE AND GEARBOX. The 
crankshaft and transmission parts can 
be removed after crankcase halves 
are separated. 
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Fig. S6-17—Installation of shift shaft in 
relation to shift drum gear set. 


To separate the crankcase halves, it 
is necessary to remove the engine 
from the frame. Remove engine side 
covers, alternator assembly and clutch 
assembly. Remove the screws attach- 
ing crankcase halves together and lift 
off the top half. Gears and shafts 
should remain in place in the lower 
half. 

When assembling, make certain that 
mating surfaces of crankcase halves 
are perfectly clean and flat. Apply a 
thin coat of “Suzuki Seal” or equiva- 
lent to mating surface of top half. No 
gasket is used and nicks, burrs, old 
sealer, or uneven application of new 
sealer may cause leaking. 

Shifter brake (C—Fig. S6-14) is 
not used on all models. As shift drum 
(B) moves to the neutral position, 
pin moves to contact brake pad and 
stop low gear wheel (A). 

Gear shifter shaft must be installed 
centered with five tooth side of shift 
drum gears. See Fig. S6-17. 





SUZUKI 


MODEL 


Displacement—cc .........+46- 


Bore—MM 
Stroke—MM 
Number of cylinders 
Oil-Fuel ratio 
Plug gap—inch 
Point gap—inch 
Ignition timing 
Piston position BTDC—inch 
Electrical system voltage 


Battery terminal grounded ..... 


Tire size—Front 
Rear 


Rear 
Rear chain free play—inch 
Number of speeds 
Weight—Lbs. (approx.) 
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500CC TWIN CYLINDER 


TITAN 
T500 
TSOOII 
T500 III 
T500 R 


Oil Injection 
0.018-0.020 
0.012-0.016 
Fixed 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug for normal operation is an NGK 
type B-77HC or a Champion type 
L 62 R. Plugs should have an elec- 
trode gap of 0.018-0.020 inch. 

CARBURETORS. Two Mikuni slid- 
ing valve carburetors are used on 
all models. Refer to Fig. S7-1 and the 
following carburetor specifications for 
appropriate model: 

T500 (VM 34 SH) 


Main Jek CI) sanomiin ien s 3% #410 
Needle jét (6) srisisepimisnes s Q-5 
Jet needle (3) .............. 5 DP 2 
Pilot Jet: (8) sees wss isin ene mes aes #25 


Throttle valve (5) .............4- 2.5 
Clip (2) in second groove from top 
of needle (3). 
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Fig. S7-1 — Exploded view of carburetor 
used on 500 Suzuki. 


1 Throttle stop 7. Main jet 

screw 8. Pilot jet 
2. Jet needle clip 9. Starter plunger 
3. Jet needle 10. Pilot air screw 
4, Spring seat 11, Fuel valve 
5. Throttle slide 12. Float chamber 
6. Needle jet drain plug 


Float level (See Fig. S7-3) 
Black floats ....30 MM (1;3; inch) 
Brass floats ....29 MM (15 inch) 


T500 II, T500 IM and T500 R 
(VM 32 SC) 


Main jet C) © css 024 oles atedicnes #150 
Needle jet (6) ..............0- LP-4 
Jet needle (3) ................ 5 FP 8 
Pilot JOC CS) ices 3 sissces sees s wes ees #30 
Throttle valve (5) ...........eeee 2.5 
Clip (2) in third groove from top of 


needle (3). 
Float level (See Fig. S7-3) 27.5 MM 
(14; inch) 

Throttle cables should have ap- 
proximately 1 MM (4 inch) free 
play at top of carburetor. Both throt- 
tles should start to move at same 
instant. Carburetors. should be syn- 


o 







/ 
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/ 
ft 


Fig. S7-2—Position of carburetor. adjust- 
ments on later models. 


A. Pilot air screw B. Throttle stop screw 





Fig. $S7-3—-Float level (A) may be ad- 
justed by bending tang (B). 
chronized to perform properly. Turn 
pilot air screw (A—Fig. S6-2) in until 
lightly seated and back out 1% turns. 
Start engine and allow it to reach 
operating temperature. Stop engine, 
remove one spark plug wire, restart 
and adjust throttle stop screw (B— 
Fig. S7-2 or 1—Fig. S7-1 on early 
models) until engine is running 
steadily at slowest possible speed. 
Turn pilot air screw (A) until 
smoothest possible operation is at- 
tained. Screws should not need to 
be turned more than one full turn 
in either direction. Adjust opposite 
carburetor in like manner and start 
engine with both plug wires con- 
nected. Turn both throttle stop screws 
an equal amount to obtain idle speed 

of 1200-1500 RPM. 

Float level (A—Fig. S7-3) is ad- 
justed on all models by bending tang 
(B). Measurement is taken by invert- 
ing carburetor body and checking dis- 
tance from bottom of floats to gasket 
surface of carburetor body (gasket 
removed). 


IGNITION AND ELECTRICAL. A 
12 volt 7 AH battery is used in the 
system. An alternator mounted at 
left end of crankshaft is used.to pro- 
duce current, all of which is chan- 
neled directly to rectifier. All elec- 
trical functions are DC operated. 

The voltage regulator, mounted be- 
neath the seat, may be inspected with 





with mark on base plate as ignition points 
for left cylinder open. 





Suzuki 500 


an ohmmeter after disconnecting unit. 
Resistance between orange and black/ 
white wire should be 1000 ohms. Con- 
tinuity in either direction between 
black/white and red/green wire will 
mean unit is defective and must be 
renewed. CAUTION: Make certain 
that regulator is installed correctly 
before attempting to start engine. 
Reverse polarity will damage battery 
and regulator. Make certain that reg- 
ulator is well grounded. 


The rectifier, also mounted beneath 
seat, may be inspected with an ohm- 
meter or continuity tester. Place test 
leads on the following wire combi- 
nations in both directions. Current 
should flow in one direction and not 
in the other: yellow/green and red; 
red/green and red; ground and red/ 
green; ground and yellow/green. If 
continuity is found in any other di- 
rection, such as red and ground, unit 
is defective. 


Maximum point gap should be set 
at 0.012-0.016 inch. Ignition should 
occur (points just open) at 24 de- 
grees BTDC. Piston will be 0.133 inch 
(3.40 MM) BTDC at this time. 


“L” mark on alternator rotor should 
align with timing mark on stator 
when left piston is in position for 
ignition. (Fig. S7-4). NOTE: Early 
models used a red mark on rotor to 
indicate left cylinder timing and a 
blue mark to indicate right cylinder 
timing. Ignition for right cylinder 
should occur as “R” mark on rotor 
aligns with mark on stator. Breaker 
base plates are adjusted separately. 
Clockwise movement will advance 
ignition timing. 

LUBRICATION. Gearbox should be 
drained and refilled every 4000 miles 
with 1.3 qt. of SAE 20W/40 motor 
oil. Oil should be maintained at level 
of plug (P—Fig. S7-5). 

Engine lubrication is done by an 
automatic oil metering system. Oil 
tank should be serviced with an oil 
intended for use in air cooled two 





Fig. $7-5—Maintain transmission fluid at 
level of plug (P). 
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Fig. S7-6— Diagram of 
automatic lubrication 
system used. 


cycle engines and should never be 
allowed to run dry. 


The oil pump, mounted on right 
top side of engine, meters oil in rela- 
tion to throttle opening and engine 
RPM to the outside crankshaft main 
bearings and the cylinder walls (Fig. 
S7-6). 

Use oil pump cable adjuster to 
align marks (A & B—Fig. S7-7) when 
throttle is held fully open. 

If oil pump has been removed or 
allowed to run dry, system must be 
bled of all air. Loosen the banjo 
bolt that secures inlet line from oil 
tank to pump and allow oil to flow 
until air bubbles are no longer 
present. Air may be expelled from 
pressure lines by running engine at 
idle and holding pump control arm 
to full on position or by disconnect- 


a 


ss") 


Ci 





Fig. $7-7—Adjust oil pump control cable 
so that marks (A&B) align at full throttle 


Fig. $7-8—After adjusting clutch cable to 
zero slack, turn adjuster (B) to obtain 
5/32 inch free play in clutch lever pivot. 
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a 
Oil pump 


ing pressure lines and using a squirt 
can to purge them. 


CLUTCH CONTROLS. Slide rubber 
cover (C—Fig. S7-8) up cable and 
turn adjuster until slack is just taken 
up in cable. Remove adjusting screw 
cover and loosen lock nut (A). Turn 
adjusting screw (B) to obtain 3 inch 
free play in clutch lever pivot. Make 
certain that lock nuts on adjusting 
screw and cable adjuster are tight. 


SUSPENSION. Each front suspen- 
sion unit contains 220cc of SAE 30 
motor oil. Fork oil should be re- 
newed every 2000 miles and is drained 
by removing oil drain plug (P—Fig. 
S7-9). 

Front forks may be disassembled 
by clamping the outer tube nut (8— 
Fig. S7-10) in a vise and turning the 
outer tube. Care should be taken to 
prevent damage to nut in vise (Fig. 
S7-11). 

Rear suspension units may be ad- 
justed to three separate spring ten- 
sions by turning cam ring (Fig. 
S7-12). Both units should be adjusted 
to same setting. Rear suspension units 
are not repairable and should be 
renewed if leaking or damaged. 


Fig. S7-9 — Front suspension units are 
drained by removing plug (P), then com- 
pressing and releasing forks. 
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Fig. S7-10—Exploded view of T500 front 
fork assembly. 


. Fork top bolt 6. Fork inner spring 


1 

2. “O” ring T. Oil seal 

3. Steering stem 8. Outer tube nut 
4. Head lamp bracket 9. Inner tube 

5. Drain plug 10, Outer tube 








Fig, $7-11—A discarded tire inner tube 
will provide ample protection for outer 
tube nut in vise. 


Fig. S7-12—Cam ring (A) may be placed 
in any of three positions to vary spring 
tension. Both rings should be adjusted the 
same. 


SERVICE Suzuki 500 


Fig. $7-15 — Exploded 

view of Titan transmis- 
sion assembly. 

. Countershaft 


. Countershaft bearing 
Oil reservoir cap 





P 


Fig. S7-13—Pistons must be installed with 
ports (P) and arrows (A) arranged in this 
manner. 


Countershaft 
bushing 

Third gear wheel 

. Third gear 

. Needle bearing 

. Second gear 

. First gear wheel 

10. Bearing positioning clip 
11. First gear 

12. Needle bearing 

13. Drive shaft bushing 
14, Drive shaft 

15. Fifth gear 

16. Fifth gear wheel 
17. Fourth gear 

18. Drive shaft oil seal 
19. “O” ring 

20. Sprocket spacer 





.q. S7-14—Maximum shake of connecting 
rod (A) is 0.118 inch. Fig. S7-16 — Component 
parts of shifter assembly. 


REPAIRS Se pee or 
8. Shift forks 
PISTONS, RING AND CYLIN- 4. Shift cam 
DERS. Cylinders and pistons may be A Pat pea oe pints 
removed without dismounting engine cag OIE 
from frame. Refer to the following 9. Oil seal 
repair specifications: iy SPONS Daw] roller 
Standard cylinder bore 
diameter ....... 2.7559-2.75618 inch 
Piston skirt to cylinder clearance 
TOO a etalaaneerasaaete 0.0071-0.0075 inch 
T500 II, T500 III and 
T500 R w.accees 0.0026-0.0030 inch 


Piston ring end gap ..0.008-0.014 inch 
Maximum cylinder taper or 

out of round ............ 0.002 inch 

Install pistons with arrow (A—Fig. 
S7-13) to front (exhaust side) of en- 
gine. NOTE: Right and left pistons 
are not interchangeable, install as 
shown in Fig. S7-13. Pistons used in 
T500 are not interchangeable with 
later models. Rings are Keystone type 2 
and must be installed with markings lal K p reat — 
on top side. Piston is measured % bly and related parts. 
inch from bottom at a right angle to 


: r; 1. Kick start lever 
pin hole for cylinder clearance check. 5: on seal 
ME . acer 
Head retaining hardware should be 4. Spring guide 
i 5. Retaining clips 
torqued evenly using a cross pattern a Starter Dinion 
to prevent warpage. Torque bolts to T. Starter shaft 
8. Pawl roller 
14.5 foot pounds and nuts to 25 foot 9. Starter pawl 
10. Oil seal 
pounds. 11. Dowel pin 
CRANKCASE AND CRANKSHAFT. 12. Stopper bolt 


It will be necessary to remove engine 
from frame to disassemble crankcase 
assembly. Transmission and crank- 
shaft may then be removed after cases 
are split. A total of 17 bolts are used 
to hold crankcase halves together, 4 
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. Lock nut 

. Adjusting screw 

. Clutch release assembly 
. Release rod oil seal 

. Primary gear assembly 
. Friction discs 

. Steel plates 

8. Clutch sleeve hub 

. Clutch push rod 

. Release rod 

i. Push rod oil seal 

. Pressure plate 

. Clutch spring 

. Spring washer 

. Spring holding bolt 


Fig. S7-18—-Exploded view of clutch assembly used in the T500 Suzuki. 


of which are located on top side of 
engine. Loosen 4 bolts on top side 
first then invert engine and remove 
others. Engine should then be placed 
on work surface top side up and 
upper case half lifted away. All 
transmission components should re- 
main in bottom half. 

Crankshaft should be placed be- 
tween lathe centers and checked for 
eccentricity Maximum runout is 
0.0024 inch. Maximum rod end shake 
(A—Fig. S7-14) is 0.118 inch. 


NOTE: Crankshafts supplied after 
engine serial number T500-10659 were 
equipped with larger diameter con- 
necting rods. Outside diameter of the 
big end of rod was increased from 
41.5 MM (1.6338 inch) to 465 MM 
(1.830 inch). If a rebuilt crankshaft 
is to be installed in an engine manu- 
factured before the modification, the 
crankcase stuffing rib (area adjacent 
to connecting rods in crankcase) 
must be modified by cutting 0.040 
inch from each case half. 


TOP OF CYLINDER 


B TRANSFER 
PORT 


cam 


INTAKE 
PORT 


Lo 


EXHAUST 
PORT 


TRANSFER 
PORT 


a= 





Fig. ST7-1—Areas to be modified when preparing the twin cylinder 500cc Suzuki for 


competition. 
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TRANSMISSION. The five speed 
constant mesh unit may be removed 
after separating crankcase halves. 
Gears should be checked for damage 
and signs of wear. Check shift forks 
and shift fork grooves for burning. 
Low gear wheel (9—Fig. S7-15) and 
third gear wheel (5) are not inter- 
changeable. Parts may be distin- 
guished by 90 degree chamfer of gear 
engagement dogs of third gear wheel. 
Drive shaft bushing (13) and counter- 
shaft bushing (4) do not interchange. 
Drive shaft bushing is stamped with 
a “D”. Install gear shifting selector 
arm (1—Fig. S7-16) facing side of 
gear shifting pawl holder (2) with 
five teeth (Not like illustration). 
Install kickstarter pawl roller (8— 
Fig. S7-17) with rounded end away 
from shaft (7). 

Case halves should be thoroughly 
cleaned and a non hardening type 
sealer used to reassemble crankcases. 
Torque 6 MM bolts in crankcase to 
7 foot pounds and 8 MM bolts to 14 
foot pounds. 

CLUTCH. The multi disc, wet type 
unit is operated by a push rod run- 
ning through the counter shaft. Stan- 
dard thickness of friction disc (6— 
Fig. S7-18) is 0.188 inch (3.5 MM). 
Discs should be renewed if worn 
thinner than 0.126 inch (3.2 MM). 
Standard free length of clutch springs 
(13) is 1.58 inch (40.4 MM). Renew 
springs less than 1.53 inches (39 MM) 
in length. Inspect clutch primary 
gear assembly (5) for axial play and 
loose rivets. Inspect clutch hub (8) 
for step wear on splines from steel 
plates (7). 

Clutch hub retaining nut should be 
torqued to 36 foot pounds. 


SPEED TUNING 

The following modifications were used 
on the 500cc Suzuki Daytona road racers. 
A T500 with the following features incor- 
porated will have more top end power but 
will lack low end torque and throttle 
response. An 8200 RPM red line is recom- 
mended. Any modification of standard parts 
or installation of performance parts will 
void the manufacturers warranty. 

SPARK PLUGS. NGK racing 
(nickel) type plugs are recommended 
with a B-8HN (hot) being used for 
warm up and a B-11HN normally 
being the coldest plug used. 


CARBURETORS. Two 32 MM car- 
buretors designed for use on a com- 
petition prepared Suzuki 250cc Sav- 
age are recommended with #147.5 
main jets initially installed. A #30 
pilot jet is also recommended. 

IGNITION. Ignition should occur 
when piston is 3.1 MM (0.122 inch) 
BTDC. 


SERVICE 


LUBRICATION. Oil used should be 
type recommended for use in two 
cycle air cooled engines only. Use a 
40:1 mixture of fuel and oil in the 
fuel tank and disconnect the oil 
metering pump control cable. Oil 
metering pump should be left in place 
and separate lever installed to al- 
low operation of pump independent 
of throttle. With oil pump control 
lever in “ON” position, oil pump 
should be only half way open. With 
lever in “OFF” position, oil pump 
should be off. For all normal running 
pump should be on, however, for 
very short periods of time the pump 
may be turned off for a slight boost 
in speed. CAUTION: Extended oper- 
ation with pump off will cause engine 
to seize. Engine should be warmed 
up with pump in “OFF” position, 

PISTON, CYLINDER AND HEAD. 
Cylinder head should be milled 0.060 
inch. Do not leave any sharp edges 
in combustion chamber. 


Cylinder barrel modifications should 
include removing 5 MM (0.197 in.) 


from bottom of intake ports (B—Fig. 
ST7-1) and 5 MM from top of exhaust 
port (A). Open sides of transfer port 
cut outs (C) only enough to match 
transfer channels in top of crankcase. 
All other dimensions were left un- 
changed from standard in the factory 
prepared road racers. 

Standard piston should be used. 
Piston should be lightly sanded in 
the area adjacent to the pin hole. Do 
not reduce the minor diameter of the 
piston by more than 0.0035 inch. 

Pistons and cylinders were altered 
in 1969. Early pistons should only be 
used with early cylinders and late 
model pistons should only be used 
with late style cylinders. Piston to 
cylinder clearance for 500/5 (1968 
model) should be 0.0071-0.0075 inch. 
Clearance on T500-II and later models 
should be 0.0026-0.003 inch. Ring end 
gap should be 0.010-0.020 inch on all 
models. 

EXPANSION CHAMBER. A replica 
of the expansion chamber used on 
the Daytona factory road racers may 
be constructed with the following 
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Fig. ST7-2—An expansion chamber will im- 

prove the performance of a correctly pre- 

pared engine, Refer to text for dimensions 
of Daytena road racer chamber. 


specifications. Steel sheet 0.040 inch 
thick was used to fabricate these 
chambers. See Fig. ST7-2. 

A. 45 MM (1.771 in.) 

B. 150 MM (5.90 in.) 

C. 275 MM (10.826 in.) 

D. 320 MM (12.59 in.) 

E. 32 MM (1.259 in.) 

F. 150 MM (5.90 in.) 

G. 237 MM (9.330 in.) 

H 220 MM (8.661 in.) 

I. 23 MM (0.905 in.) 

J. 86 MM (3.385 in.) 

K. 100 MM (3.397 in.) 

L. 65 MM (2.559 in.) 

M. 49 MM (1.929 in.) 
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Fig. S$8-1—Exploded view of Mikuni carbu- 
retor used on all models. 


1. Throttle cable 9. Main jet 
guide 10. Fuel inlet valve 
2, Idle speed 11, Idle mixture 
adjuster needle 
5. Idle speed rod 12. Starting valve 
4. Retainer cable guide 
5. Clip 13. Needle jet 
6. Valve needle 14. Pilot jet 
T. Throttle slide 16. Float 
8. Starting valve 
MAINTENANCE 


SPARK PLUG. An NGK type B-77 
HC or equivalent is recommended for 
normal riding conditions. Recom- 
mended spark plug electrode gap is 
0.018-0.020 inch. 





TS.90 R TC 90R 

MODEL TS 90 TC 90 
Displacement—ce ....esccsssssosssoescoos 89 89 
Boro— IM tsi eis oer aseyeioreiersisreg 00. siewvecstowieie 47 47 
SWOkKO—MM tess iv dais aiereiwreyereis sste iiaae 518 51.8 
Number of cylinders 1 1 
Oil-Fuel ratio ........ ee eee cece eee eee es Oi -Injection 
Plug gap—inch .....esesesesesoeoeo eee e e e—0.018-0.020 
Point gap—inch ....esssessssseess e.e e e e —0.012-0.016 
Ignition tinting, ciri saewswsne cess sso saw - Fixed Fixed 

Degrees BIDO inpo sinni saa 550 scans -20 20 
Electrical system voltage ............0006 6 
Tire: size Front 6 «oie eceievenwieres iss oe siassnne . 2.75x18 2.75x18 

BOAL wauni E LAEE vis aera 2.75x18 3.00x18 
Tire pressure—Front ....s.secseesesscosoe 23 PSI 

Rot acigsdseesc 35s asteeenlawsd iiS 25 PSI 
Rear chain free play—inch KA 
Number of speeds s.s simne ie sa iia TA 


Weight—Lbs. (approx.) 


CARBURETOR. A Mikuni VM 19 
SC is used on all models. Initial set- 
ting of idle air screw (11—Fig. S8-1) 
is 1% turns open on TC models and 
1% turns open on TS models. Float 
level should be 25.1 MM (0.98 inch) 
on all models and is adjusted by 
bending tang (B—Fig. S8-2). Refer 
to Fig. S8-1 and the following stan- 
dard specifications: 


TS 90 

Main Jet (9): aren aces ci rasia #160 
Needle jet (13) ..............045 E-2 
Pilot jet (18) 066584 5o sees nerus 17.5 
Jet needle (6) ................ 5Q1 


Clip (5) in third groove from top of 
needle (6). 








Fig. S8-2—Float level (A) is adjusted by 
bending tang (B). Level should be 25.1 MM 
on all models. 


TS 90 R and TC 90 R 


Main: Jet (O) ies cissaeswevcc cus #180 
Needle jet (13) ............0005 E-0 
Pilot Jet (14) sacks sie sia seaue. aoa 17.5 
Jet needle (6) ......... cece eee 5 F 12 
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Fig. S8-3— View of crankshaft magneto 
used on 90cc Suzuki. 


Clip (5) in third groove from top of 


needle (6). 

TC 90 

Main jet (9) ........ ccc cece eee #170 
Needle jet (13) ................ E-1 
Pilot) Jet. CLA). a cos g sess sspuave’e ws wesw were 17.5 
Jet needle (6) .............4. 5 F 12 


Clip (5) in third groove from top of 
needle (6). 


IGNITION AND ELECTRICAL. A 
flywheel magneto is mounted at left 
end of crankshaft. Three coils are 
located under flywheel; one ignition 
and two lighting coils. A rectifier is 
used to convert AC current to DC for 
lighting and battery charging. The 
high tension ignition coil is mounted 
under the seat. 

Maximum gap of ignition points 
should be set at 0.012-0.016 inch. Igni- 
tion should occur (points just open) 
at 20 degrees BTDC (Piston 0.077 
inch BTDC). Timing marks (A&B— 
Fig. S8-4) will align when crankshaft 
is in correct firing position. Torque 
flywheel retaining nut to 25 Ft. Lbs. 


LUBRICATION. Gearbox capacity 
is 1.5 pints of SAE 20W/40 motor oil. 
Oil level may be checked by remov- 
ing screw just forward of kickstart 
lever, oil should just be to level of 
screw when motorcycle is held 
vertical. 

Engine lubrication is accomplished 
by an automatic oil metering system. 


roe 





Fig. S8-4—Timing marks (A&B) will be 
aligned when crankshaft is in correct posi- 
tion for ignition. 


146 


Fig. S8-5 — View of en- 
gine lubrication system 
used on 90cc models. 
System should never be 
allowed to run dry. 


Fig. S8-6 — Remove car- 
buretor cover and ob- 
serve that index mark on 
throttle slide aligns with 
top of bore when marks 
on oil pump lever and 
pump body align. Turn 
cable adjusters to cor- 
rect. 


Oil stored in tank beneath seat is 
pumped to the rotary valve cover and 
crankshaft main bearings. Only oils 
recommended for use in air cooled 
two cycle engines should be used. 

Oil pump adjustment may be 
checked by removing oil pump cover 
on left rear of engine and turning 
throttle grip until mdex mark on 
throttle slide of carburetor is aligned 
with top of throttle bore. See Fig. 
S8-6. Alignment marks (A&B) on 
pump should just align at this time. 
Turn oil pump cable adjusters if 
alignment is incorrect. 


CLUTCH CONTROLS. To adjust 
clutch, remove cover on left side of 


Fig. S8-7 — Exploded 
view of clutch common 
to all models. 


. Adjusting screw 
lock nut 

End piece 
Return spring 

. Adjusting screw 
Release screw 
Oil seal 

. Push rod 
Cushion spring 
. Primary gear 
10. Thrust washer 
11. Clutch hub 

12. Steel plate 

13. Friction disc 
14. Oil seal 

15. Clutch spring 
16. Push piece 

17. Hub washer 

18. Pressure plate 
19, Clutch spring pin 


panpamm H 
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engine case and loosen lock nut (1— 
Fig. S8-7). Turn adjusting screw (4) 
out until it is loose, then turn screw 
in until a slight resistance is felt. 
Turn the adjusting screw out % turn 
from the point of resistance and 
tighten lock nut. Adjust clutch cable 
to obtain ¥% inch free play in clutch 
lever pivot on handle grip. 


SUSPENSION. Each front suspen- 
sion unit contains 185cc of SAE 30 
motor oil. Oil level in fork tubes may 
be checked by removing fork top bolt 
and measuring to fluid level. Proper 
level is 3.15 inches from top. 

Fork inner tubes on TS 90 models 
should extend 12MM beyond top fork 





SERVICE 





Fig. S8-8—Exploded view of front suspen- 
sion system used on 90cc Suzuki. 


1. Upper bracket 10. Oil drain screw 
fitting bolt 11. Fork spring 

2. Upper bracket 12. Spring spacer 

3. Fork cover seat 13. Fork top bolt 

4, Fork cover 14. Steering stem 

5. Dust cover 15. Fork top pinch 

6. Outer tube nut bolt 

7. “O” ring 16. Handle bar clamp 

8. Inner fork tube 17. Steering stem 


9. Outer fork tube 


clamp. See Fig. S8-9. TC 90 fork 
tubes should be mounted flush. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 

PISTON, CYLINDER AND RINGS. 
Cylinder and piston may be removed 
without dismounting engine from 
frame. Refer to the following repair 
specifications: 
Piston skirt to cylinder clearance— 

Recommended ...0.0022-0.0026 inch 


bearing set 


EAI GS r entens EFS 0.010 inch 
Ring end gap ........ 0.006-0.014 inch 
Maximum cylinder taper or 

out of round ............ 0.002 inch 
Standard 

cylinder bore ..... 1.850-1.851 inch 


Pistons are installed with arrow on 
dome toward front (exhaust side) of 
engine. Marks on piston rings go to- 
ward top side. Measure piston skirt 
34 inch from bottom at right angle to 
pin hole for cylinder clearance check. 
Pistons are available in standard and 
two oversizes. Torque head retaining 
nuts to 15-18 Ft.-Lbs. using a cross 
pattern to prevent warpage. 

CONNECTING ROD AND CRANK- 
SHAFT. Engine must be removed 


Fig. $8-9—Distance (A) from top side of 
upper fork bracket (2) to top of inner 
fork tube (1) should be 12 MM on TS 
models. 

from frame and crankcase halves 
separated to remove crankshaft. 
Crankshaft eccentricity should be no 
more than 0.0023 inch. Maximum al- 
lowable shake of connecting rod at 
small end is 0.118 inch. Crankshaft 
disassembly should only be attempted 
if proper tools are available to cor- 
rectly realign parts. 


CLUTCH. Clutch may be removed 
after removing carburetor, kickstarter 
lever and right side engine covers. 
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Fig. S8-11—Exploded view of transmission 
used in TS 90 models. 


Needle bearing 11. Drive sprocket 


1. 
2. Second drive gear 12. Spacer 
3. Fourth drive 13. Oil seal 
gear 14. Drive shaft 
4. Third drive gear 15. Second driven 
5. Fifth drive gear gear 
6. Counter shaft 16. Fourth driven 
T. Kick gear gear 
bearing 17. Third driven gear 
8. Kick drive gear 18. Fifth driven gear 
9. Ball bearing 19. First driven gear 
10. Bearing fitting 20. Kick idler gear 
plate 


The clutch is a multi-disc wet type 
unit with five friction discs and five 
steel plates. Standard thickness of 
friction discs (183—Fig. S8-7) is 0.118 
inch. Discs should be renewed if less 
than 0.110 inch in thickness. Steel 
plates (12) should be renewed if 
warped more than 0.0039 inch from 
flat. Standard free length of a clutch 
spring (15) is 1.189 inch. Springs 
longer than 1.228 inches should be 
renewed. 


CRANKCASE AND GEARBOX. TS 
90 models are equipped with a five 
speed transmission and TC 90 models 





Fig. S8-10—Exploded view of transmission used in TC 90 models. Eight steel balls (17) 


are used. 
1. Selector lever 7. Second drive gear 14. Ball bearing 20. Second driven 
2. Selector cam 8. Third drive gear 15. Oil seal gear 
3. Detent 9. Countershaft 16. Drive shaft 21. Third driven 
4, Detent spring 10. Kick start gear 17. Steel ball gear 
5. Fourth drive gear 11. Drive sprocket 18. Reduction gear 22. First driven gear 
6. Gear sleeve 12. Sprocket spacer 19. Fourth driven 23. Kick idler gear 
13, Oil seal gear 
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are equipped with a four speed trans- 
mission with a high and low speed 
selector. Inspect gears for broken 
teeth and worn gear engagement 


dogs. Inspect shift forks for burned 
or worn spots. 





11 12 


Fig, S8-13—Kickstarter used on TS and TC 
90 models, Engine may be started in any 
gear as long as clutch is disengaged. 


Kick lever 9. Pawl pin 


t; 

2. Oil seal 10. Pawl spring 
3. Spring holder 11. Washer 

4. Spring 12. Oil seal 

5. Spring holder 13. Starter drive 
6. Stopper gear 

T. Kick shaft 14. Washer 

8. Starter pawl 


Fig. $8-15 — Exploded 
view of TS 90 engine/ 
transmission assembly. TC 
90 is similar, only gear 
box (Fig. $8-10) is used. 
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SPEED TUNING 


The TS 90 Moto-Cross kit available from 
Suzuki will increase the displacement and 
power of TS and TC 90 models. The fol- 
lowing specifications are for models 
equipped with the TS 90 Moto-Cross kit. 
Any modification of standard parts or in- 
stallation of performance parts will void 
manufacturers warranty. 


SPARK PLUG. A NGK type B-8EN 
is standard recommendation, however 
a cooler or hotter plug may be used 
if plug readings show a need for a 
different heat range. 


CARBURETOR. A Mikuni VM 22 
SC is used. The following jet sizes 
are standard: 


Maim JOG sentore ae arses ire #140 
Pilot Eb 2 ct wiv mae mig anew catenins #25 
Needle jet cas cccawaswesmssaiecsies 0-0 
Jet needle ............ 2c eee 4 DG 6 


Jet needle clip should þe in third 
groove from top of jet needle. Air 
screw should be 1% turns out from 
a lightly seated position. 

IGNIYION AND ELECTRICAL. A 
special magneto is available. If stan- 
dard magneto is used, all electrical 
parts not used for ignition may be 
removed. Ignition timing should be 


MOTORCYCLE 


set at 22 degrees BTDC instead of 
20 degrees. Piston location will be 
0.945 inch BTDC when crankshaft is 
22 degrees BTDC. 

LUBRICATION. Oil injection pump 
should be left on motorcycle but con- 
trol cable is disconnected. Pump pres- 
sure at idle setting is enough to lubri- 
cate main bearings. A 30 part gasoline 
to 1 part oil mix should be used in 
the fuel tank. Oil used in oil tank 
should be same kind as mixed in fuel. 

CYLINDER HEAD. Use of two head 
gaskets is recommended with kit 
head. Torque head retaining nuts to 
16 Ft. Lbs. using a cross pattern. 

PISTON AND RINGS. One piston 
ring is used and should have 0.006- 
0.014 inch end gap. After 30 minutes 
of operation with a new piston, re- 
move cylinder and inspect piston for 
bright spots. Finish bright spots with 
#400 emery and break glaze in cyl- 
inder. Reassemble, run and recheck 
until high spots no longer occur on 
piston. 

ROTARY VALVE. Kit rotary valve 
has a duration of 166 degrees as 
opposed to a 132 degree duration 
standard valve. Punch mark on valve 
hub should be aligned with keyslot 
in crankshaft. 
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F 50 

MODEL F50R 
Displacement—cc ........ 49 
Bore—MM 41 
Stroke—MM 37.8 
Number of cylinders ..... 1 
Oil-Fuel ratio ............ Oil Injection 
Plug gap—inch .......... 0.020-0.024 
Point gap—inch ......... 0.012-0.016 
Ignition timing ........... Fixed 

Degrees BIDC ......... 20 
Electrical system voltage . 6 
Tire size—Front .......... 2.25x17 

RSAT anit Wiss Siemans 2.25x17 
Tire pressure—Front ...... 23 PSI 

Rear asic ses  ssvremeyeiees 31 PSI 
Rear chain free play—inch 0.6-0.8 


Number of speeds ........ 
Weight—Lbs. (approx.) ... 


Fig. S9-1 — Exploded 

view of carburetor used 

on reed valve 50 cc 
Suzuki engines. 


. Idle adjusting screw 
. Spring clip 

Jet needle clip 

. Throttle return spri 
Throttle slide 

Pilot air screw 

. Starter plunger 

. Throttle body 

. Fuel valve 

10. Jet needle 

11, Pilot jet 

12. Needle jet 

13. Main jet 

14. Floats 

15. Float chamber 

16. Float chamber plug 
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MAINTENANCE 


SPARK PLUG. Standard recom- 
mended spark plug is an NGK type 
BP-4H. A Champion type UL 15Y is 
a suitable replacement. Plugs should 
have a 0.020-0.024 inch electrode gap. 


CARBURETOR. A Mikuni VM 14 
SC carburetor is used. Float level, 
from bottom of float to gasket surface, 
should be 23 MM (0.906 in.) with 
carburetor inverted. 

Refer to Fig. S9-1 and the follow- 
ing specifications for standard jet 
sizes: 


Fiq. $9-2—Timing marks (A&B) should be 
aligned when piston reaches TDC. 

















13 
Maint get (18): .0..oie:e aie o svete svow ove #:102.5 
Pilote CUD) cc usassiwvsws sees oe #17.5 
Jet needle (10) ................ 3F3 
Needle jet (12) ................ E-0 
Throttle valve (5) ............. #25 


Clip (3) in third groove from top of 
needle (10). 

Initial setting of pilot air screw (6) 
is 1% turns out from a lightly seated 
position. Throttle cable should be ad- 
justed to obtain 1/64-1/32 inch free 
play at top of carburetor. 

Repair of reed valve is not recom- 
mended. 


Fig. $9-3 — Oil pump 
should be adjusted so 
that marks on oil pump 
align when mark on throt- 
tle slide (A) is even with 
top of throttle bore. 


IGNITION AND ELECTRICAL. A 
six volt electrical system is used with 
a 6V 4AH battery. The flywheel alter- 
nator and magneto is mounted at left 
end of crankshaft. A selenium recti- 
fier is mounted to convert AC current 
to DC current for battery charging. 


Ignition point gap should be 0.012- 
0.016 inch. Ignition should occur 
(points just open) when piston is 
156 MM (0.0614 in.) BTDC. Timing 
mark on flywheel should just align 
with pointer on left crankcase cover 
(See Fig. S9-2) at this time. Magneto 
base plate may be moved to adjust 
timing. Clockwise movement of base 
plate will advance ignition. 


LUBRICATION. The gearbox con- 
tains 0.48 qt. of SAE 20W/40 motor 
oil. Transmission lubricant should be 
renewed every 3000 miles. 


Engine lubrication is accomplished 
by an automatic oil metering system. 
Two cycle engine oil is pumped to 
the right crankcase cover and to the 
left main bearing. 


Quantity of oil pumped is regulated 
by amount of throttle opening and 
engine RPM. Adjustment of oil pump 
may be checked by observing that 
alignment mark on oil pump is 
aligned with pointer (B—Fig. S9-3) 
when mark on throttle slide (A) is 
aligned with top of throttle bore in 
carburetor. Turn oil pump cable ad- 
juster to obtain proper alignment. 


If pump is removed or allowed to 
run dry, it will be necessary to bleed 
system. Pump and pump intake line 
are bled by loosening screw (C) and 
allowing oil to flow until air is longer 
present in oil coming from fitting. If 
air is present in pump output lines, 
remove screw (D or E) and use a 





Suzuki F50 





squirt type oil filler with two cycle 
oil in it to purge lines. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
Cylinder and piston may be removed 
without removing engine from frame. 
Refer to the following repair specifi- 
cations: 

Maximum cylinder taper or 


out of round ssissisaise: 0.002 inch 

Fig. $9-4—Crankshaft should be supported Piston skirt to cylinder clearance— 
in lathe centers at (S) to check Standard ........ 0.0028-0.0031 inch 
eccentricity. LIMIE 5 oie 3 esse aere eel re 0.00975 inch 
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Piston ring end gap— 

Standard ......... 0.006-0.014 inch 

ABI Gs 5 ar Sayan reiks ine ale 0.04 inch 

Pistons should be installed with ar- 
row on dome toward front (exhaust 
side) of engine. Install rings with 
markings on top side. Top piston ring 
is Keystone type (top of ring is 
tapered 7 degrees) and lower ring is 
not. Expander is installed behind bot- 
tom piston ring and top ring has no 
expander. Pistons and rings are avail- 
able in standard and two oversizes. 
Torque head retaining nuts to 86 inch 
pounds using a cross pattern to pre- 
vent head warpage. 


CONNECTING ROD AND CRANK- 
SHAFT. Engine must be removed 
from frame and crankcases separated 


123 4 


RPM-2400 RPM+2400 
Fig. S9-5 — Cross sec- 1. Steel ball 
tional view of automatic A AE dia 


clutch used on F 50 and 


F 50R models, 


Fig. $9-6—Exploded view 
of F 50 clutch assembly. 


1, 


Drive plate retaining 
clip 


2. Outer drive plate 


3. 


ao A 


Driven plates (1.6 MM 
thick) 


. Driven plates (1.2 or 1.4 
ick) 


MM thi 


. Friction discs 
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4 
5 


. Friction disc 
. Steel plate 





. Hub nut 

. Clutch hub 

. Thrust washer 

. Inner clutch plate 

. Clutch roller 

. Clutch spring 

. Roller guide ring 

. Primary driven gear 


assembly 





Fig. $9-8—Exploded view 19 


of F 50 transmission 20 
assembly. 

1, Thrust washer 12. Ball bearing 
2. Kick idle gear 13. Oil seal 
3. Thrust washer 14, Drive sprocket 
4, First driven gear 15, Bearing retainer 
5. Ball washer 16, Ball bearing 
6. Third driven gear 17. Kick driven gear 
7. Ball washer 18. Counter shaft 
8. Drive shaft 19. Thrust washer 
9. Ball 20. Third drive gear 
10. Second driven gear 21, Second drive gear 
11. Thrust washer 22. Shaft bushing 
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Fig. $9-9—Arrangement of third gear on drive shaft. Steel 
balls are held in position by holding washer (4). 


3. Drive shaft 


. Steel balls 
2 iir 4. Holding washer 


2. Third gear 
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Fig. S9-10—A special gear holding tool 
(A) is available to aid in transmission 
installation. 


to remove crankshaft. Maximum al- 
lowable eccentricity of crankshaft 
when supported on “V” blocks is 
0.00394 inch. Standard tolerance is 
0.00236 inch or less. Shake at small 
end of connecting rod should be less 
than 0.118 inch. Nut that secures 
primary pinion gear to right end of 
crankshaft should be torqued to 32 
Ft.-Lbs. 

CLUTCH. F 50 models are equipped 
with a wet, multi disc, automatic 
clutch. Clutch is engaged by centrifu- 
gal force at approximately 2400 RPM. 
Springs (2—Fig. S9-5) hold clutch 
inner plate (3) in a released position. 
At approximately 2400 RPM, rollers 
(1) move outward and engage clutch 
plates (4&5). 

If clutch does not engage at proper 
RPM check: 

Clearance between inner plate (9— 
Fig. S9-6) and inner cork friction 
disc (5). Proper clearance is 0.055- 


Fig. S9-12 — Component 
parts of shifter assembly. 


. Shifting shaft assembly 
. Shift return spring 
Oil seal 

Shift lever 

. Shift arm stopper 
Cam pin retainer 

. Cam bearing 

. Shift cam roller 

. Shift cam 

10. High speed shift fork 
11. Low speed shift fork 
12. Neutral switch 

13. Neutral switch cover 
14. Shifting guide spacer 
15, Fork pin 

16. Shifting cam stopper 
17. Shift cam guide 


0.071 inch. Adjust clearance by vary- 
ing the thickness of steel plates (4). 
Plates are available in thicknesses of 
1.2 MM (0.047 in.), 1.4 MM (0.055 in.) 
and 1.6 MM (0.063 in.). If necessary, 
two steel plates may be stacked to- 
gether to achieve proper clearance. 
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Free lengh of clutch springs (11). 
Standard free length is 155 MM 
(0.610 in.). Renew springs if longer 
than 16.0 MM (0.629 in.). 

Thickness of friction discs (5). 
Standard thickness is 3.0 MM (0.118 
in.). Renew discs if less than 2.85 
MM (0.112 in.) thick. 





Fig. S9-13—Exploded view of engine assembly used in F 50 and F 50 R models. 
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Suzuki Rotary Valve 50 


Arrangement of clutch rollers (10). 
Rollers must be installed in grooves 
of clutch housing primary gear as- 
sembly (13). 

TRANSMISSION. The three speed 
constant mesh transmission may be 
removed after separating the crank- 
case halves. 

Clearance between shift fork and 


groove of sliding gears should be 
0.008-0.016 inch. If clearance is more 
than 0.032 inch, renew gear and/or 
fork. 

Transmission should be assembled 
in right crankcase half. Place right 
case flat on work surface and lay 
thrust washer (1—Fig. S9-8) in 
proper position followed by the kick 
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starter idle gear (2), flat side down, 
and the second thrust washer (3). 
Assemble third gear on drive shaft 
with 18 steel balls. A special tool is 
available from Suzuki to secure the 
gear in position for assembly. Trans- 
mission and gear shift drum assem- 
bly should then be placed in the 
right case as a unit (See Fig. S9-10). 


SUZUKI 50CC ROTARY VALVE MODELS 











MODEL AS50 AC50 TS50 
Displacement—cc .. ee cece eee e cece ee ceee 49 49 49 
Bore MM sssssserssess s&s 0: pistevwicistereteve’s eves 3's 41 41 41 
Stroke—MM spessi ss ssisewwiswcedion sos odes 37.8 37.8 37.8 
Number of cylinders ...........eeeeceeee 1 1 1 
OUP UG): TAVO aata aaa a e Oil Injection 
Plug gap—inch ——————_.019 
Point gap—inch ———————0.012-0.016 
Ignition timing ......... Fired- = 
Degrees BTDC 24 
Electrical system voltage ............06.. 6 6 6 
Tike: Size Front saisiersrdiatene 6a ss ETIEN 2.25x17 2.25x17 2.25x17 
oe EEEIEE A A 28 605 KERR RS 2.25x17 2.50x17 2.50x17 
gh gener a Hema ereonnneae | 29 PSI 2apsi_ Fig. S10-2—Float level (A) may be ad- 
Rear chain free play—inch ...........00. 0.06-0.08 0.06-0.08 0.06-0.08 justed by bending tang (B). 
Number of speeds ...........cccecesceee 5 5 5 
Weight—Lbs. (approx.) .........eeeeeeees 158 158 156 TS 50 Models 





MAINTENANCE 


SPARK PLUG. Standard recom- 
mended spark plug is an NGK type 
B-77HC with an electrode gap of 
0.019 inch. A Champion type L 62R 
or other equivalent plug may be used 
as a replacement. 


CARBURETOR. A Mikuni VM 16 
SC sliding valve carburetor is used 
on all models. 

Initial setting of pilot air screw 
(6—Fig. S10-1) should be 1% turns 
out on AC 50 and TS 50 models and 
2 turns out on AS 50 models. Float 
level should be 22.5 MM (0.885 in.) 
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Fig. S10-1 — Exploded 
view of carburetor used 
on all models. 


. Idle speed adjusting 
screw 

. Spring clip 

. Jet needle clip 
Throttle return spring 
. Throttle slide 

. Pilot air screw 

. Starter plunger 

. Throttle body 

. Fuel valve 

10. Jet needle 

11. Pilot jet 

12. Needle jet 

13. Main jet 

14. Floats 

15. Float chamber 

16. Float chamber drain 
plug 


CBAMMNPWR H 


on all models and is adjusted by 
bending tang (B—Fig. S10-2). Refer 
to Fig. S10-1 and the following speci- 
fications for standard sizes: 


AS 50 Models 


Main jet (13) sc isaieciceiaas eve #70 
Needle jet (12) ...ccccccccscces E-2 
Jet Needle (10) ................ 3G1 


Clip (3) in second groove from top 
of needle (10). 


AC 50 Models 


Main Jet: CUS) ese sen 6-9 wine cnigs wise’ 9 #70 
Needle jet (12) ................ E-2 
Jet Needle (10) .............05- 3E3 


Clip (3) in third groove from top of 
needle (10). 






Mata jet (CIB) erreren #75 
Needle jet (12). assisccwsane sis E-2 
Jet needle (10) .............. 3 E 3 


Clip (3) in third groove from top of 
needle (10). 

Throttle cable should be adjusted 
to obtain 0.02-0.04 inch free play in 
cable at top of carburetor. 


IGNITION AND ELECTRICAL. 
A 6V 4AH battery is used to provide 
power for neutral indicator light, stop 
light and horn with engine stopped. 
An alternator is built into the fly- 
wheel magneto and provides AC 
power for head light, tail light, high 
beam indicator light and speedometer 
housing light. The rectifier, mounted 
beneath seat, converts AC current to 
DC current for battery charging, horn, 
neutral light and stop light when en- 
gine is running. 





Fig. $10-3—Ignition points should just open 
as timing marks (A&B) align. 


SERVICE 


The energy transfer ignition sys- 
tem uses a low tension coil under the 
flywheel and a high tension coil 
mounted on the frame. 

Gap of ignition points should be 
set at 0.014 inch. Ignition should oc- 
cur (points just open) when piston is 
2.01 MM (0.079 in.) BTDC. Timing 
mark on flywheel (A—Fig. $10-3) 
will align with pointer (B) in left 
engine cover at this time. Timing 
may be adjusted by moving magneto 
base plate after removing flywheel. 


LUBRICATION. Gearboxes on all 
models are lubricated with SAE 20W/ 
40 motor oil. Capacity of TS 50 gear- 
box is 700ce (0.72 qt.); AS and AC 50 
gearbox capacity is 550cc (0.58 qt.). 
Transmission lubricant should be 
drained and renewed every 3000 
miles. 

Engine lubrication is accomplished 
by an automatic oil metering system. 
Two cycle engine oil is pumped to 
the crankshaft left main bearing and 
to the rotary valve cover. 

If oil pump has been removed or 
allowed to run dry, system must be 
bled of all air in lines to prevent pos- 
sible seizure. Oil pump and oil pump 
inlet line may be bled by loosening 
screw (C—Fig. S10-4) and allowing 
oil to flow until air is no longer pres- 
ent in oil coming from bleeder hole. 
Oil pressure lines must be purged by 
removing screws (D&E) in pressure 
line banjo bolts and squirting two 
cycle engine oil into fittings until air 
is removed. 

Oil pump adjustment on AS and 
AC 50 models is correct if aligning 
marks (B) meet when throttle is wide 
open. On TS 50 models, marks (B) 
should align as mark on throttle slide 
meets top of throttle bore (A). 


CLUTCH CONTROLS. Clutch may 
be adjusted after removing clutch ad- 
justment cover of left engine case 





Fig. $10-4—Oil pump on 
TS 50 models should be 
adjusted so that aligning 
marks on pump pulley 
(B) meet when mark on 
throttle slide is aligned © 
with top of throttle bore ~ 
(A). Other models re- 
quire that throttle be f 
wide open before pump ae 
timing marks align. 





cover. Loosen lock nut (A — Fig. 
S10-5) and turn adjusting screw (B) 
until screw just contacts push rod 
(slight resistance will be felt). Back 
screw (B) out % turn and tighten 
lock nut (A). Adjust clutch control 
cable to obtain % inch free play in 
clutch lever at pivot at control han- 
dle. 


SUSPENSION. Front suspension 
units on all models contain 125cc of 
oil each. Front forks may be disas- 
sembled by clamping fork outer tube 
nut (11—Fig. S10-7) in a vise and 
turning the outer tube (15). See Fig. 
S10-8. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
Cylinder and piston may be removed 
without dismounting engine from 
frame. Refer to the following repair 


specifications: 
Piston skirt to cylinder 

clearance ........ 0.0026-0.0027 inch 
Maximum cylinder taper or 

OUE OF TOUNG aces sc6c wis sgicie 0.002 inch 
Maximum cylinder head 

WALDARC: siicewesee cuss 0.0012 inch 


Fig. $10-5—After removing rubber pluq on 
left engine cover, loosen lock nut (A) and 
turn screw (B) to adjust clutch. 






Piston ring end gap.0.004-0.0118 inch 
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Fig. S10-7—Exploded view of front sus- 
pension system used on AC 50 models. 
Others are similar. 


1. Steering stem head 8. Fork spring 

2. Steering stem 9. Oil seal 

3. Inner tube cover 10. Steel slider 

4. “‘O” ring 11. Outer tube nut 

5. Front suspension 12. Tube guide 
bearing 13, Inner fork tube 

6. Spring guide 14. “O” ring 

T. Rubber boot 15. Outer fork tube 


Piston is installed with arrow on 
dome toward front (exhaust side) of 
engine. Piston rings are installed with 
markings on top side. Retaining clips 
that secure piston pin in piston should 
be renewed after each usage. Measure 
piston % inch from bottom at a right 
angle to pin hole for cylinder clear- 
ance check. Pistons are available in 
standard and two oversizes. Head 
retaining nuts should be torqued to 
180-230 inch-pounds using a cross 
pattern to prevent head warpage. 


CRANKSHAFT AND CONNECT- 
ING ROD. Engine must be removed 
from frame and crankcase halves 
separated to remove the crankshaft. 


Fig. $10-8—Take precautions to prevent 


damage to fork outer tube nut when 
clamped in vise. A portion of a discarded 


tire tube may be used. 
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Fig. $10-9—Support crankshaft in lathe 
centers at (S) and measure runout at (B). 
Maximum crankshaft eccentricity at 
bearing surface (B—Fig. S10-9) 
should be 0,002 inch or less with the 
crankshaft supported at (S). Renew 
connecting rod, crankpin, thrust wash- 
ers and/or lower end rod bearing if 
shake at small end of rod (A) exceeds 
0.12 inch. 

CRANKCASE AND GEARBOX. 
The five speed constant mesh trans- 
mission may be removed after sepa- 
rating the crankcase halves. All ball 
bearings in crankcases are shrink 
fitted in case and heat must be used 
to remove or install any bearing. 
Transmission and shifter components 


Fig. S10-10 — Exploded 
view of transmission typi- 
cal of all models. 


. Needle bearing 

. Fifth gear 

. Fourth drive gear snap 
ring 

Fourth gear 

. Second gear 

Third gear 

. Counter shaft 

. Ball bearing 

. Drive shaft 

10. Fifth driven gear 
11. Fourth driven gear 
12. Thrust washer 

13. Second driven gear 
14. Third driven gear 
15. First driven gear 
16. Kick drive gear 
17. Starter pawl 

18. Kick starter shaft 


ODADA whore 


should be assembled in right crank- 
case half for ease of assembly. Crank- 
case mating surfaces must be thor- 
oughly cleaned and coated with a 
non-hardening type sealer. Rotary 
valve must be installed with punch 
mark out and aligned with dowel in 
crankshaft. 


CLUTCH A wet multi disc clutch 
is used on all models. Standard free 
length of clutch springs (183—Fig. S10- 
14) is 1.295 inch and springs should 
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~ WRONG RIGHT 


Fig. $10-11—View of fourth gear position- 
ing pieces and snap ring (3—Fig. -$10-10) 
assembled. Split in positioning pieces and 
opening in snap ring should not be aligned. 





Fig. $10-12—Exploded view of engine assembly typical of rotary valve 50cc models. 
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Fig. $10-13—Shifter assembly used on AC 50 model. Other units are similar. 


1. Shift fork shaft 14, Shift cam stopper spacer 
2. High gear shifting fork 8. Shift cam drum 15. Shift lever 

3. Guide roller 9. Shift fork guide 16. Thrust washer 

4, Neutral switch cover 10. Stopper plate 17. Oil seal 

5. Neutral switch 11. Cam pin 18. Shift return spring 

6. Shifting fork 12. Shift cam guide 19. Shifter shaft assembly 
T. Shifting fork 13. Spring holder 20. Shift pawl return spring 


be renewed if more than 1.343 inches 
long. Standard thickness of friction 
disc (2) is 0.114-0.122 inch and discs 
should be renewed if less than 0.110 
inch thick. 

Install clutch springs (13) in hub 
(12) so that flat end of spring does 
not protrude from lower side of hub. 
Align punch marks on hub and pres- 
sure plate (4) when assembling. 


SPEED TUNING 


An MX kit is available from US Suzuki 
to improve performance in the 50cc AS 50, 
AC 50 and TS 50 models. The following 
paragraphs describe the variations between 
standard and MX Kit parts. Any modifi- 





cation of standard parts or installation of 
performance parts will void the manufac- 
turers warranty. 


SPARK PLUG AND IGNITION. 
The modified engine requires a one 
or two stage cooler spark plug (NGK 
type B-8EN or B-9EN). The kit cyl- 
inder head requires a %4 inch reach 
spark plug. 

Lighting coils should be removed 
from the standard magneto. Attach 
black wire from primary coil to black 
wire on ignition coil to bypass igni- 
tion switch. 


CARBURETOR. The MX Kit is 
equipped with a 22 MM carburetor 
with the following specifications: 


Fig, $10-14 — Exploded 
view of clutch unit com- 
mon fo all models, 


. Steel plates 

. Friction discs 

. Release rod 
Pressure plate 

. Spring pin 

. Push rod 

Thrust washer 

. Spacer 

. Push rod 

. Primary driven gear 


ma 


assembly 
11. Thrust washer 
12. Clutch hub 
13. Clutch spring 
14. Washer 
15. Release screw assembly 
16. Left engine case cover 
17. Clutch adjusting screw 
18. Rubber clutch adjust- 
ment cover 
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19 MM 


Fig. ST10-1—Rotary Valve cover should be 

modified by enlarging intake passage to 

21 MM on the outside and tapering the 

hole to a 19x23 MM hole on the inside 

of the cover. Modify intake on crankcase 
to match rotary valve cover. 


Main Jeb: aici asco ose sere ewe #130-140 
Pilot jet <taecsacsacsnes eax nase 17.5 
Needle Jet aos ove rai rn «fords Aner’. cuad © 0-0 
Jet needle ............. 000 ee 4DG6 
Throttle: Valve’ sisissss 3 sis swiss gered eres 2.0 


Jet needle clip in fourth groove from 
top of needle. 


LUBRICATION. Disconnect oil 
pump cable and use a 20:1 fuel to oil 
mixture in the fuel tank. Oil pump 
will run at idle and supply necessary 
lubrication for main bearings. Same 
type oil should be used in fuel that 
is used in oil tank. 


SUSPENSION. Use 130cc of SAE 
30 or heavier motor oil in each fork 
tube. 


PISTON, CYLINDER AND HEAD. 
The cylinder head used in the MX Kit 
provides a compression ratio of 7.5:1 
compared to a 6.7:1 standard compres- 
sion ratio. 

Piston uses two Keystone type rings 
and should have a cylinder clearance 
of 0.0026-0.003 inch. 

The exhaust port of the MX Kit 
opens and closes 88.5 degrees before 
and after Bottom Dead Center. The 
transfer ports in the MX Kit cylinder 
open and close 63 degrees before and 
after Bottom Dead Center. 


CRANKCASE, ROTARY VALVE 
AND ROTARY VALVE COVER. The 
standard rotary valve is used in the 
MX Kit. 

Use a scribe or other sharp pointed 
instrument to mark a 21 MM circle on 
the outside of the rotary valve cover, 
using the right hand engine cover as 
a guide. Remove the rotary valve 
cover and scribe a 19x23 MM oval on 
the inside of the cover. See Fig. ST 
10-1. Use a high speed grinder or a 
rat tail file to enlarge port in cover 
to these dimensions. 

Enlarge the intake port in crank- 
case to mate with newly formed 
rotary valve cover. 

The MX Kit is equipped with an 
expansion chamber. 


Suzuki 125 Twin 
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SUZUKI 125CC TWIN CYLINDER MODELS 





T 125 
T 125 I 

MODEL T 125 R 
Displacement—cc ......... 124 
Bore—MM ..sessssssosseos 43 
Stroke—MM ............0- 43 
Number of cylinders ..... 2 
Oil-Fuel Ratio ...... Oil Injection 
Plug gap—inch .. 0.027 
Point gap—inch ... 0.012-0.016 
Ignition timing ........... Fixed 

Degrees BTDC ......... 24 
Electrical system voltage . 6 
Tire size—Front .......... 2.50x18 

ROAT | pic cicoiiessies HPSS 2.75x18 
Tire pressure—Front ...... 22 PSI 

Roar ksanw dwn saaiaaieeres 30 PSI 
Rear chain free play—inch 0.06-0.08 
Number of speeds ....... 5 
Weight—Lbs, (approx.) ... 226.7 


MAINTENANCE 


SPARK PLUG. Standard recom- 
mended spark plug is the NGK type 
BP-7H with a 0.027 inch electrode 
gap. A Champion type L85 is a suit- 
able replacement plug. 


CARBURETORS. Two Mikuni MD- 
18 carburetors are used. Throttle 
cables should be adjusted to obtain 
1/64-1/32 inch free play at top of 
carburetor. Initial setting of pilot air 
screw (11—Fig. S11-1) should be 1% 
turns out from a lightly seated posi- 
tion. Carburetors may be adjusted by 
removing one spark plug lead and 
adjusting throttle stop screw (1) on 
carburetor of other cylinder until 
lowest possible steady RPM is 
reached, Adjust pilot air screw (11) 
on same carburetor until smoothest 
RPM is attained. Adjust other car- 
buretor in same manner and then run 
engine with both spark plugs con- 
nected. Readjust throttle stop screws 
(1) equal amounts until engine idles 
evenly at approximately 1500 RPM. 
The following specifications are stan- 
dard: 
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Main: jet (15) ssacdescacsncs es #725 
Pilot jet (14) caine seein ce sees #20 
Jet needle (I) cessssses cinecs 4 F 13 
Throttle slide (8) ............. #25 


Clip (5) in fourth groove from top 
of needle (7). 

Float level should be 19 MM (3⁄4 
inch) and is measured from bottom 
of float to gasket surface of carbu- 
retor body with unit tilted only far 
enough for float to contact valve 
needle (do not compress spring). 


IGNITION AND ELECTRICAL. A 
6V 7.5 AH battery is frame mounted 
beneath the seat. A full wave rectifier 
is used to convert alternating current 
to DC for all electrical operations. 

Two manufacturers were used to 
supply alternators for the T 125 series. 
Parts of the Nippon Denso and Koku- 
san Denki alternators do not inter- 
change and it should be noted which 
unit is installed. 

Ignition points should be set so 
that maximum point gap is 0.014 
inch. Ignition should occur (points 
just open) when piston is 2.28 MM 
(0.089 inch) BTDC. Adjust each set 
of points separately. One of the two 
timing marks (B—Fig. S11-2) will 
align with mark (A) when each piston 
is in correct position for ignition. 


LUBRICATION. The gearbox is 
lubricated by 800cc (1.8 qt.) of 20W/ 
40 motor oil. Transmission lubricant 
should be drained and renewed at 
3000 mile intervals. 

An automatic oil metering system 
is used to supply lubrication for en- 
gine operation. Two cycle engine oil, 


Fig. S11-1 — Exploded 

view of downdraft carbu- 

retor used on 125cc 
Suzuki twins. 


1. Idle speed adjusting 
screw 

2. Throttle cable adjuster 

3. Mixing chamber cap 

4, Spring retaining clip 

5. Jet needle clip 

6. Throttle return spring 

7. Jet needle 

8. Throttle slide 

9. Throttle body 

10. Fuel inlet valve needle 
assembly 

11. Pilot air screw 

12. Float 

13. Starter lever 

14, Pilot jet 

15. Main jet 

16. Float chamber 

17. Float chamber drain 
plug 

18. “O” ring 





Fig. $11-2—Timing marks (A&B) will align 
when one piston is in position for ignition. 


stored in a separate tank, is pumped 
and metered by the oil pump. The 
oil pump is mounted on the right 
rear of engine case and is driven by 
the kick starter pinion. 

Oil pump adjustment may be 
checked after removing inspection 
cover on right rear of engine. Hold 
hand throttle full on and observe that 
marks (A&B—Fig. $11-3) are aligned. 
If adjustment is incorrect, turn cable 
adjuster (C) until marks align with 
throttle wide open. 

If oil pump has been removed or 
allowed to run dry it will be neces- 
sary to bleed the system. Loosen the 
bleeder screw (D) and allow oil to 
flow into pump. Run engine at idle 
speed and hold pump control arm to 
the full open position to bleed pres- 
sure lines. If air persists in pressure 
lines check for leaks in fitting bolts. 


CLUTCH CONTROLS. Clutch may 
be adjusted after removing adjust- 
ment cover from left side case. Loosen 
lock nut (10—Fig. S11-7) and turn 
adjusting screw (9) in until it touches 


C 





Fig. $11-3—With throttle wide open, 

marks (A&B) will align on correctly ad- 

justed oil pump. Loosen bleeder screw (D) 
to remove air from system. 


SERVICE 


Fig. S11-5—Front suspension system used 
on T 125 Il and T 125 R models, Other 
units are similar. 


1. Top fork clamp 7. Fork spring 

2. Steering stem 8. Dust seal 

8. Inner tube cover 9. Outer tube nut 
4, “O” ring 10. Inner tube guide 
5. Spring seat 11. Inner fork tube 
6. Spring cover 12. “O” rin 


g 
13. Outer fork tube 


the push rod. Back adjusting screw 
(9) out % turn and tighten lock nut. 
Turn adjuster on control cable to 
obtain % inch free play in pivot of 
control lever on hand grip. 

SUSPENSION. Front suspension 
units on all models should be ser- 
viced with 130cc of SAE 30 motor oil. 
Forks may be disassembled by clamp- 
ing the outer tube nut (9—Fig. S11-5) 
in a vise and turning outer tube (13). 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 
PISTONS, RINGS AND CYLIN- 
DERS. Cylinders and pistons may be 
removed without removing engine 
from frame. Refer to the following 
repair specifications: 





Fig. S11-7 — Clutch as- 
sembly common fo all 
models. 


Pressure plate 

. Friction discs 

. Steel plates 

Clutch release rod 
Push rod 

Push rod 

Release arm return 
spring 

. Release arm assembly 
. Clutch adjusting screw 
10. Lock nut 

11. Rubber plug 

12. Kick gear 

13. Primary gear assembly 
14. Thrust washer 

15. Clutch hub 

16. Washer 

17. Clutch spring 

18. Spring pin 


Do ASR 


Maximum cylinder taper or 
out of round ............ 0.002 inch 
Piston skirt to cylinder clearance— 


Standard ........ 0.0035-0.004 inch 

TDG vos ste, tre 0 laces wierd pel o's 0.0097 inch 
Piston ring end gap— 

Standard .4 iscses see san 0.0117 inch 

Limit ices ease ees Bee 0.046 inch 


Top piston ring side clearance— 


Standard ....... 0.0010-0.0035 inch 
Limit says arate swe saiecas 0.010 inch 
Bottom piston ring side clearance— 
Standard ....... 0.00078-0.0021 inch 
AIAG «4 rack areca shore aeri eii 0.0058 inch 


Pistons must be installed with ar- 
row on dome toward front (exhaust 
side of engine. Top piston ring is 
Keystone type and must be installed 
with 7 degree taper toward top. 
Markings on all rings go toward top. 
Pistons and rings are available in 
standard and two oversizes. Measure 
piston 3⁄4 inch from bottom at a right 
angle to pin hole for cylinder clear- 
ance check. Torque cylinder head re- 
taining nuts to 8 Ft.-Lbs. using a 
cross pattern to prevent head warp- 
age. 


CLUTCH. Clutch may be serviced 
without removing engine from frame. 
Standard thickness of friction discs 
(2—Fig. S11-7) is 0.118 inch (3 MM). 
Discs should be renewed if less than 
0.110 inch (2.8 MM). Standard free 
length of spring (17) is 1.25 inch. 
Springs should be renewed if more 
than 1.30 inch long. 

Clutch springs should not protrude 
through bottom of clutch hub (15) on 
reassembly. Kick starter gear (12) 
and primary gear assembly (13) have 
lubrication grooves machined in them 
that must be aligned on reassembly. 
Make certain that aligning marks on 
pressure plate (1) and clutch hub (15) 
are aligned on reassembly. (Fig. 
$11-8) 


Suzuki 125 Twin 






Fig. S$11-8—Punch marks on clutch hub 
and pressure plate should be aliqned when 
reassembling clutch. 


CRANKSHAFT AND CONNECT- 
ING RODS. Engine must be removed 
from frame and crankcase halves 
separated to remove the crankshaft 
assembly. With crankshaft supported 
on “V” blocks, maximum eccentricity 
should be 0.004 inch at ends of shaft. 
Maximum shake at small end of con- 
necting rod is 0.156 inch. Renew con- 
necting rod, crankpin, side washers 
and/or large end needle bearing if 
small end shake is excessive. Crank- 
shaft should only be disassembled if 
proper tools are available to cor- 
rectly reassemble and align unit. 

When reinstalling crankshaft make 
certain that all dowels and retaining 
clips are correctly installed and that 
recesses in crankshaft main bearings 
are properly aligned with dowels. 
Punch marks are located 180 degrees 
from recesses in bearings to aid in- 
stallation. Crankshaft oil seals should 
be checked for proper positioning 
after crankshaft is installed in crank- 
case half. Two Suzuki special tools 
are available to align seals. 
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4 23 
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Fig. $11-10 — Exploded 
view of transmission used 
in all models. 





Thrust washer 14. Drive shaft 


4; 

2. Kick starter idle gear 15, Ball bearing 

3. Bushing 16. Oil seal 

4. Thrust washer 17. Drive sprocket 

5. First driven gear 18. Drive sprocket retainer 
6. Third driven gear 19. Ball bearing 

T. Washer 20. Counter shaft 

8. Second driven gear 21. Third drive gear 
9. Fourth driven gear 22. Second drive gear 
10. Bushing retaining clip 23. Fourth drive gear 
11. Bushing pin 24, Thrust washer 

12. Fifth driven gear 25. Fifth drive gear 
13. Retaining clips 26. Bearing 


CRANKCASE AND GEARBOX. 
Four drain plugs are located on bot- 
tom of engine case. Two plugs at 
rear of engine (A—Fig. S11-11) 
should be removed to drain gearbox 
lubricant. Two forward plugs (C) are 
crankcase drains. Shift cam stopper 
bolt (B) need not be removed. Engine 
may be removed for disassembly 
after draining oil. Remove heads, cyl- 
inders, engine side covers, clutch as- 
sembly and shifter components. 
Crankcase securing bolt holes are 
numbered indicating proper tighten- 
ing sequence for reassembly. Remove 
bolts in reverse order, #18 first, to 
prevent warpage of case halves. 

Reassemble transmission in upper 
crankcase half. Make certain that all 
retaining clips and dowel pins are 
correctly aligned and that no foreign 
material is obstructing oil passages in 


Fig. $11-13 — Crankcase 
and crankshaft assembly 
common to all models. 


cases. 


bolts to 14 Ft.-Lbs. 


Fig. $11-14— Component 
parts of shifter assembly 
common to all models. 


1. Shift shaft 

2. Shift return spring 
3. Oil seal 

4. Shift lever 

5. Second gear shift fork 
6. Fifth gear shift fork 
T. Shift fork shaft 

8. Shift cam stopper 

9. Neutral switch _ 

10. Shift cam stopper plate 
11. Thrust washer 

12. Shift cam 

13. Second drive gear shift 





wis aot fork 
Fig, $11-11—View of lower engine case 14. Shift fork shaft 
showing location of oil drain plugs (A), i. hee aaien cover 
shift cam stopper bolt (B) and crankcase = 7° Shift pawl roller 


drain plugs (C). 18. Shift pawl holder 
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Use tightening sequence on 
crankcase when reassembling. Torque 
6 MM bolts to 7 Ft.-Lbs. and 8 MM 


MOTORCYCLE 





Fig. $11-12—Shift shaft arm must be 
aligned with side of shift pawl holder 
with five teeth. 














Suzuki 250 Savage 





on some early 
is checked by measuring from 
float arm to qasket surface of float bow] 
level by 
bending tang (B). 


SERVICE 
Savage 
TS 250 Savage 

MODEL TS 250 If TS 250 R 
Displacement—cc .......-. E EE avec 246 246 
Bore—MM ........eee. Sipiielateeleines as eee. 70 70 
Stroke—MM_... ccc eee e cee teen isei GA 64 
Number of cylinders .......... KEE 0's 1 1 
Qil-Fuel ralo ssinsiaisiciea 666s swinwreneresee sss —— Oil Injection 
Plug gap—inch .......... aibialetexerecorers ..... 0.024-0.028 0.024-0.028 
Point Gap—Inch sccis is occ esissianaece +» 0.012-0.016 None 
Ignition timing .............. PERENE . Fixed Auto-Advance 

Degrees BTDC—Advanced ............. 21 

Degrees BTDC—Retarded ...........006 21 16 
Electrical system voltage ............200 6 6 
Battery terminal grounded ...........e00- Negative Negative 5 
Mire. alae RI aieas EE Fa enant ous n i 3.25x19 Fig. See level 

Rear ia saa orinis 4.00x18 
Tiro presnure— Front 7 ed with gasket removed. Adjust 
Rear chain free play—inch .............. 34-1 34-1 
Number of speeds ....... AE O E EAR 5 5 
Weight—Lbs. (approx.) ..esssesesesessese 279* 260 
*Weight of TS 250 II is 272 Lbs. 
MAINTENANCE TS 250 (VM 28 SC Spigot Mount 


SPARK PLUG. Recommended spark 
plug for normal use is the NGK type 
B-7E in contact breaker models and 
a B-7ES in PEI ignition models. A 
Champion type N-5 or N-88 may be 
used in place of a B-7E and an N-4 
may be used in place of a B-7ES. 
Recommended spark plug electrode 
gap is 0.024-0.028 inch. An NGK type 
B-8E or B-8ES or equivalent plug 
is recommended for extended high 
speed operation. 


CARBURETOR. All models use a 
Mikuni 28 MM sliding valve carbu- 
retor. Refer to Fig. S12-1 and the fol- 
lowing specifications: 





Carburetor) 


Main. jet). C5): -ssnesucsensaies #115 
Pilot jet (13) ssccsaisiccsmenaesies 25 
Jet needle (6) ............5. 5 EP 6 
Needle jet (8) ..... sc cece eeeaee P-2 
Throttle valve (7) .........eeeeee 2.0 


Clip (5) in third groove from top of 
needle (6). 


TS 250 I (VM 28 SC Spigot Mount 
Carburetor) 


Maim Jeb CUB)! oe: ie: sirsnes ersie: saree #1175 
Pilot fet (13) ics cass ves exe neces as 25 
Jet needle (6) .............. 5 DP 10 
Needle jet (8) ............eeeeee P-0 
Throttle valve (7) ...........00. 2.0 


Clip (5) in second groove from top 
of needle (6). 


Fig. $12-1 — Exploded 

view of carburetor used 

on TS 250 R. Inset shows 

float assembly used on 
early models. 


. Throttle cable adjuster 
Mixing chamber cap 

. Throttle return spring 
Spring seat 

. Jet needle clip 

Jet needle 

. Throttle slide 

. Needle jet 

. Pilot air screw 

10. Idle speed adjuster 
11. Float valve assembly 
12, Fuel passage 

13. Pilot jet 

14. Float arm 

15. Main jet 

16. Float 

17, Float chamber 

18, Float chamber drain 


plug 
19. Main jet holder 
20. Starter lever 


WWAM OUR wr 





Fig. $12-3—Float level 

models is checked by measuring from float 

arm fo jet holder boss with mixing chamber 
body inverted. 


(A) on later 


TS 250 R (VM 28 SH Flange Mount 
Carburetor) 


Maiti Jet GDJ ress vssiary opinni #170 
Pilot jet (13) ............ axes Beebe wes 25 
Jet needle (6) .............- 5 CN 3 
Needle jet: (8) i cicssic sais cas ewes 0-4 
Throttle valve (7) .....csceeeeeee 2.5 


Clip (5) in second groove from top 
of needle (6). 

Pilot air screw (9) should be 1% 
turns out from a lightly seated posi- 
tion on SC type carburetors and 1% 
turns out on SH type units. Final 
adjustment of air screw should be 
within % turn of standard setting. 
Float level should be 28 MM (1,1 
inch) on units with one piece float/ 
float arm assembly. Level on these 
units is measured from bottom of 
float with carburetor inverted to gas- 
ket surface of mixing chamber body 
with gasket removed. Float level (A— 
Fig. S12-2) should be 23 MM (0.90 
inch) on TS 250 (VM 28 SC) units 
with separate floats and float arm. 
Float level (A—Fig. S12-3) should be 
15 MM (0.59 inch) on TS 250 R (VM 
28 SH) models. Level on all models 
is adjusted by bending tang (B—Fig. 
$12-2). 
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Suzuki 250 Savage 


IGNITION AND ELECTRICAL. A 
6V 2 AH battery is common to all 
models. A rectifier is fitted to convert 
AC current to DC. All electrical parts 
on PEI models are DC operated while 
earlier models use DC current for 
horn, turn signals and brake light 
only. 

An ohmmeter or simple continuity 
tester may be used to inspect the 
rectifier. When test leads are installed 
on rectifier, indicator should show 
continuity in one direction and not 
in the other. If current flows in both 
directions or not at all, unit is faulty. 

IGNITION INSPECTION AND AD- 
JUSTMENT OF CONTACT BREAK- 
ER MODELS. Inspect breaker points 
for burning or wear. Clean and set 
maximum point gap to 0.012-0.016 


Fig. $12-4—Checking point opening with 
a dial gage and static timing light. Gage 
shown is availiable from Central Tool Co. 


a 


= TM 





Fig. S12-5—Timing marks of TS 
model. Use a power timing light and an 
engine speed of 4000 RPM to check PEI 
models. 
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inch. Ignition should occur (points 
just open) at 21 degrees BTDC. Piston 
will be 2.7 MM (0.106 inch) BTDC 
and mark on flywheel will align with 
punch mark on crankcase at this 
time. Timing marks are at approxi- 
mately same position as on PEI model 
in Fig. $12-5. 

IGNITION INSPECTION AND AD- 
JUSTMENT OF PEI (POINTLESS 
ELECTRONIC IGNITION) MODELS. 
The TS 250 R is equipped with a 
capacitor discharge ignition system. 
After initial installation, further ad- 
justment should not be necessary, 
however, timing may be inspected 
with a power timing light. Timing 
marks (TM—Fig. S12-5) should align 
at 4000 RPM. If stator plate has been 
removed, timing may be reset by in- 
stalling base plate (1—Fig. S12-6) 
with stamped line on plate aligned 
with center of mounting screw (2). 
Recheck with power timing light 
after installation. 

As the PEI magneto flywheel (Fig. 
S12-7) turns, a current is induced in 
the exciter coil (approximately 100- 
300 V). This current is rectified by 
diode “A” and stored in the condenser 
(capacitor). As the flywheel rotates a 
current is also produced in the trig- 
ger coil. This trigger current is recti- 
fied by diode “B” and channeled 
through the trigger signal control cir- 
cuit. The trigger signal is delayed in 
the control circuit by a Zener diode 
until sufficient voltage is produced 





Fig. $12-6—Magneto assembly of PEI 


models. Center of screw (2) should be 
aligned with punch marks on base plate 
4, Exciter coil 


5. Lighting coil 
6. Flywheel 


1, Base plate 
2, Screw 
3. Trigger coil 


Fig. $12-7 — Simplified 
diagram of PEI system 
used on the TS 250 R. 


i EXCITER 
COIL 


FLYWHEEL 


MOTORCYCLE 


(depending on engine RPM) to re- 
lease the trigger signal to the thy- 
ristor. When trigger voltage is intro- 
duced to the thyristor, current in the 
condenser is released to the ignition 
coil and ignition spark follows. 

Some parts of the system may be 
inspected with an ohmmeter. Resist- 
ance of the exciter coil (4—Fig. S12-6) 
should be 220 ohms and is measured 
between the black/red wire and plate 
(1). Standard resistance of trigger 
coil (3) is 75 ohms checked between 
the red/white wire and base plate. 
Standard resistance of primary wind- 
ing of ignition coil (measured between 
black/white and white/blue wire) is 
approximately 0.7 ohms. Resistance of 
secondary winding (spark plug lead 
to ground) is approximately 12,000 
ohms. 

The following checks are all made 
to the PEI unit (located under seat) 
with an ohmmeter. Connect one lead 
from ohmmeter to black/yellow wire 
and other lead to black/white wire, 
reverse leads. Current should flow in 
one direction and not in the other. 
Place leads on black/red and black/ 
yellow leads from box. There should 
be continuity in one direction and 
approximately 2 Meg ohms resistance 
in other direction. Connect meter 
leads to black/white wire and red/ 
white wire. There should be no con- 
tinuity in one direction and 100-500 
ohms in the other direction. Finally, 
connect leads to black/yellow and 
white/blue wires. Meter should 
bounce across scale and return to 
original position. If any of the pre- 
vious checks do not test as indicated, 
unit must be renewed. 

LUBRICATION. Gearbox capacity 
of TS 250 and TS 250 II models is 
1.2 qt. Capacity of TS 250 R is 0.74 
qt. All models should be serviced 
with 20W/40 motor oil. Drain and 
renew transmission lubricant every 
3000 miles. 

Engine lubrication on all models is 
accomplished by an automatic oil 
metering system. Only oils intended 
for use in air cooled two cycle engine 
should be used. Oil is pumped in 
direct relation to engine speed and 






IGNITION o 


SERVICE Suzuki 250 Savage 


TS 250 & TS 250 II 





Fiq. $12-9—Different oil pump drives used on the Suzuki Savage. Oil pump on TS 250 R 
is located on left side of engine to the rear. 





Fig. $12-8—Oil pump adjustment and 

bleed points. Small punch marks on lever 

are factory reference marks and should 
not be used as aligning marks. 


amount of throttle opening to the 
intake port and left crankshaft main 
bearing. Transmission oil is used to 
lubricate right main bearing. On early 
models (TS 250 and TS 250 II) the 
oil pump is driven by the primary 
gear and located on right side of 
engine. Later units (TS 250 R) mount 
oil pump on left side of engine to 
the rear and drive through the kick- 
starter. Adjustments on all models 
are similar. 

Turn cable adjuster (C—Fig. S12-8) 





so that aligning marks (A&B) align 13 14 15 6 17 18 19 
with throttle wide open. Fig. $12-10—Exploded view of TS 250 R clutch assembly. 
If oil pump has been removed or 
Š š 1. Bolt 8. Push piece 14. Push rod 
allowed to run dry, it will be neces- 2. Washer 9. Lock washer 15. Oil seal 
r H 8 : 3. Oil seal 10. Clutch hub 16. Release screw assembly 
ated to yee the bees ig sige 4. Clutch spring 11, Push rod 17. Adjusting screw 
um’ in in in 5. Pressure plate 12. Thrust washer 18. Lock nut 
p ane main inlet line are bled 6. Friction discs (6 used) 13. Primary driven gear 19. Release screw return 
by loosening bleeder screw (D) and 7 


. Steel plates (6 used) assembly spring 
allowing oil to flow until air bubbles \ 
are no longer present in oil coming 
from bleeder hole. Air in pressure 
lines is expelled by holding oil pump 
control arm full on and running en- 
gine at idle until air is removed. 
CLUTCH CONTROLS. Clutch may 
be adjusted after removing adjust- 
ment cover on left engine case. 
Loosen lock nut (18—Fig. S12-10) 
and turn adjusting screw (17) until 
it just contacts push rod (14). Back Fig. $12-11—Clutch as- 
adjusting screw out % turn and sembly used on early 
tighten lock nut. Turn adjusters on model TS 250. Basic parts 
clutch control cable to obtain % inch e Bar cg fo ane R 
free play at pivot of clutch lever on ss 7 ae re 
handle grip. 
SUSPENSION. Front suspension 
units on early (TS 250 and TS 250 
II) models contain 250cc of oil each 
and units on later (TS 250 R) models 
contain 255cc of oil each. Oil used 
in all models should be SAE 30 motor 





Suzuki 250 Savage 





Fig. $12-12—Front suspension system used 
on TS 250 R. Units used on earlier models 
are similar. 


1, Steering stem head 9. Dust cover 

2. Fork inner tube cover 10, Outer tube nut 
3. Steering stem 11. ~O” ring 

4, Fork top bolt 12, Metal slide 

5. “O” ring 18. Fork inner tube 
6. Spring guide 14. Fork outer tube 
T. Pinch bolt 15. Axle pinch bolt 
8. Fork spring 16, Oil drain plug 





Fig. $12-13—Distance (A) should be ap- 

proximately 5 MM (0.20 inch) on early 

models. TS 250 R models should have 

fork inner tube (1) top level with top of 
steering head (2). 
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Fig. $12-14—Transmission used in the TS 250 R model Savage. 


. Wave washer 

Kick starter idle gear 
Ball bearing 

Thrust washer 

First driven gear 
Fourth driven gear 
Washer 16, 
Third driven gear 17. 
. Retaining clip 


. Oil seal 
. Spacer 





PRSASAhoONe 


oil. Inner fork tubes (183—Fig. $12-12) 
should extend 5 MM (3 in.) beyond 
top of upper triple clamp (A—Fig. 
$12-13) on TS 250 and TS 250 II 
models. 


Inner fork tube should be 


. Fifth driven gear 
. Second driven gear 
. Drive shaft 

. Ball bearing 


Drive sprocket 
Oil reservoir plate 25. 


. Kick starter driven gear 
. Bearing holder 

. Ball bearing 

. Counter shaft 

. Fourth drive gear 





. Third drive gear 
24, Fifth drive gear 
Second drive gear 
26. Ball bearing 





mounted flush with top of clamp on 
TS 250 R models. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 





Fig. $12-15—Component parts of shifter assembly used in the TS 250 R models. Shift - 
forks (8 & 9) are interchangeabie. : 


1. Shift arm 9. Gear shift fork 17. Neutral switch 

2. Shifter return spring 10. Shift fork shaft 18. ‘‘O” ring 

3. Oil seal 11. Shift pawl 19. Neutral switch cover 
4, Shift lever 12. Shift pawl roller 20. Shift fork shaft 

5. Shift cam stopper 13. Cam gear 21. Shift fork 

6. Shift shaft stopper 14. Shift cam 22. Shift cam stopper 
T. Shift cam guide 15. Cam stopper plate 23. Shift cam stopper 

8. Gear shift fork 16, Needle bearing spring holder 


SERVICE 





Fig, $12-16—Exploded view of TS 250 engine and transmission assembly. Minor differ- 
ences may be seen between this unit and TS 250 R model. 


REPAIRS (TS 250 R) ...... 0.0026-0.0030 inch 
Piston ring end gap— 
YL é 
FIS TON URINOS AND OXLINDER Standard ....... 0.0059-0.0138 inch 


Cylinder and piston may be removed 
without dismounting engine from 
frame. Head retaining nuts should be 
loosened and tightened diagonally to 
prevent head warpage. Refer to the 
following repair specifications: 
Maximum cylinder taper or 

out of round ............ 0.002 inch 
Piston skirt to cylinder clearance— 

(TS 250 & TS 250 II). .0.0071-0.0074 

inch 


Limit 0.04 inch 


Piston should be installed with 
arrow on dome toward front (exhaust 
side) of engine. Measure piston two 
inches from bottom at a right angle 
to pin hole for cylinder clearance 
check. Pistons and rings are available 
in standard and two oversizes. Piston 
rings are Keystone type and must be 
installed with markings toward top. 


Suzuki 400 Cyclone 


Piston made for TS 250 R should not 
be installed in earlier models. Torque 
head retaining nuts to 14.5 Ft.-Lbs. 
using a diagonal pattern. 


CRANKSHAFT AND CONNECT- 
ING ROD. Engine must be removed 
from frame and crankcase separated 
to remove crankshaft assembly. Maxi- 
mum eccentricity of crankshaft is 
0.0023 inch with crankshaft supported 
on “V” blocks. Maximum shake at 
small end of connecting rod is 0.118 
inch. Torque primary gear retaining 
nut to 36 Ft.-Lbs. 


CLUTCH. The wet type multi disc 
unit is located on the transmission 
drive shaft at the right side of engine. 
Standard thickness of friction discs 
(6—Fig. S12-10) is 0.138 inch. Discs 
should be renewed if less than 0.126 
inch thick. Steel plates (7) should be 
renewed if warped more than 0.016 
inch. Standard free length of clutch 
springs (4) is 1.51 inch and springs 
should be renewed if less than 1.46 
inches long. 


CRANKCASE AND GEARBOX. 
Crankcase halves must be separated 
to remove the transmission. Cases 
should be thoroughly cleaned before 
reassembly and a non hardening type 
gasket sealer used. TS 250 R model 
is only unit that is equipped with a 
gasket between crankcase halves. 

Kick starter lever and kick starter 
shaft on early models have punch 
marks that should be aligned on 
reassembly. 





SUZUKI CYCLONE 





MODEL TM 400R 

Displacement—cc ...... AE . 396 

Boroe—MM. 06.8.6 vatmaeimainind oes aareiiesediase 82 

Stroke—MM ....... cece cccecccccccecseece 75 

Number of cylinders ..........cceeeeecee 1 

OllPuel ratio ssr vaewasamiets 63s rP Oil Injection* 

PLUG? gapen 4.0 siewiciesieie sis taden 0.024-0.028 

Ignition timing—Advance ..........ece0e8 Automatic 
Degrees BTDC—Retarded .............. 8 @ 1000 RPM 
Degrees BTDC—Advanced ............. 24 @ 6000 RPM 

TUG GIZO—FYONE | << sisisigiaisiacais seis Siwis cfeserese 3.00x21 EXCITER COIL 
PREG» SEE ES a AAA n RERE 4.00x18 

Tire pressure—Front ....s.esesssesssoco 17 PSI** 
ROOT: moien e EEOAE TEA 20 PSI** 

Rear Chain free play—inch 0.6-0.8 

Number of speeds ......ssssssssesssoeoe 5 

Weight—Lbs, (approx.) ......ssesssssec.e 236 


* A 20:1 fuel to oil mixture should be used for one fuel tank 
full on a freshly overhauled engine. 

** 14 PSI recommended for both tires when operating on loose 
. earth or mud. 


MAINTENANCE with an electrode gap of 0.024-0.028 





DIODE (A) oe 
INVERSION CIRCUIT THYRISTOR 


SPARK PLUG AND IGNITION. The 
manufacturer recommends use of an 
NGK racing type B-8ES spark plug 


inch. Some recommended replace- 
ments for NGK plugs are an Autolite 
type AG2 or a Champion type N3. 


CONDENSER 







= 
> SPARK PLUG 


IGNITION COIL il 


Fig. $13-1 — Simplified 

diagram of Suzuki "PEI" 

system used on TM 400R 
models. 


Suzuki’s PEI (Pointless Electronic 
Ignition) system is used on TM 400R 
models. A magneto mounted at left 
end of crankshaft is used to produce 
the current needed for ignition and to 
time the ignition signal. As magneto 
rotor (Fig. S13-1) turns, a current is 
induced in the exciter coil. This cur- 
rent is rectified by diode (A) and 
stored as 100-160 DC volts in the 
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Fig. $13-2—Timing marks (TM) should 


align at 3000 RPM, 





Fig. $13-3—Exploded view of carburetor 
used on TM 400R. 


1. Throttle cable 10. Idle speed screw 
adjuster 11, Main jet ring 
2. Mixing chamber 12, Float valve 
cap 13, Float chamber 
8. Throttle return gasket 
spring 14. Float chamber 
4, Jet needle clip plate 
5. Jet needle 15, Main jet 
6. Spring plate 16, Pilot jet 
7. Throttle slide 17, Float 
8. Needle jet 18, Float chamber 
9. Pilot air screw drain plug 
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justed by bending tang (B). 


condenser. As the rotor continues to 
turn a voltage is created in the pulser 
coil. This voltage is rectified by diode 
(B) and used as a timing signal to 
trigger the thyristor which, when ac- 
tivated, allows all current stored in 
condenser to enter the high tension 
coil primary winding. 

Ignition timing may be checked 
with a power timing light. Timing 
marks (TM—Fig. S13-2) should align 
at 3000 RPM. Timing should be cor- 
rect if center of mounting screw (A) 
is aligned with stamped mark on 
stator. 

Various components of the system 
may be inspected with an ohmmeter. 
Resistance of the exciter coil (C— 
Fig. S13-2) should be 315 ohms and 
is measured between the black/red 
wire and base plate. Standard resis- 
tance of the pulser coil (B) is 80 
ohms, checked between the red/white 
wire and the base plate. Standard 
resistance of primary winding of igni- 
tion coil (measured between black/ 
white and white/blue wire) is ap- 
proximately 1.5 ohms. Resistance of 
secondary winding (spark plug lead 
to ground) is approximately 20,000 
ohms. 

The following checks are all made 
to the PEI control unit (located under 
seat) with an ohmmeter. Connect one 
lead from meter to red/white wire 
and other lead to black/white wire, 
reverse leads, current should flow in 
ocne direction and not in other. Per- 
form same test with black/white and 
black wire. Current should flow in 
one direction and not in the other. 
Place test leads on black and black/ 
red leads from PEI box. There should 
be continuity in one direction and 
approximately 2 Meg ohms resistance 
in other direction. Finally, connect 
test leads to black and white/blue 
wires from PEI box. Meter should 
bounce across scale and return to 
original position. If any of the de- 
scribed checks did not test as indi- 
cated, unit is defective and should 
be renewed. 


MOTORCYCLE 





Fig. $13-5—View of oil pump adjustment 
and aliqning points. 


CARBURETOR. A Mikuni VM34SC 
is used on TM 400R models. Initial 
setting of pilot air screw (9—Fig. 
$13-3) is 1% turns out from a lightly 
seated position. The following stan- 
dard specifications are used (See Fig. 
$13-3). 


Malin jet (10) sess ssics are sine nates © #310 
Jet needle (5) .......ccceeeees 6FJ 6 
Needle jet (8) s siss.scies sis drones neces Q-8 
Pilot jet (16) ........cceceeees #35 
Throttle slide (7) ......s.ceeeeee 2.0 


Clip (4) in third groove from top of 
needle (5). 

Float level (A—Fig. S13-4) should 
be 4$ inch (10.5 MM) and is adjusted 
by bending tang (B). 


LUBRICATION. Transmission should 
be serviced with 1.16 Qt. of SAE 20W/ 
40 motor oil Fluid should be drained 
and renewed after five races or ap- 
proximately 300 miles. Oil level may 
be checked by removing hex head 
bolt from right forward side of engine 
case (fluid should just reach level of 
bolt). 

Engine lubrication is accomplished 
by an automatic oil metering system. 
Two cycle engine oil stored in a sep- 
arate tank, is pumped and metered 
to the left crankshaft main bearing 
and intake port. Right crank main is 
lubricated by transmission oil. 

Break in and severe use require a 
20:1 fuel-oil mixture be used in fuel 
tank in addition to the automatic 
lubrication system. 

Due to the rapid oil consumption 
and small size of oil container, refill 
oil tank with each refueling. 

Turn oil pump adjuster (C—Fig. 
S13-5) so that marks (A & B) align 
with throttle full on. In the event 
pump has run dry or been removed, 
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Fig. S13-6—Exploded view of oil pump 
and related parts. 





Fiq. $13-7—Clutch cable adjusters “should 
be turned to cbtain p” inch free play at 
(A). 





Fig. $13-9—Exploded view of TM 400R 
front suspension system. 


. Outer tube 14, Inner fork tube 
. Oil drain screw 


1, Fork top clamp 9. Damper holding 
2. Steering stem bolt 

3. Dust cover 10. Fork top bolt 
4, Retaining clip 11, “O” ring 

5. Washer 12. Spring guide 

6. Oil seal 13. Fork spring 

7 

8 


bee 
oe 


will be necessary to bleed all air 
from system. Loosen bleed screw (D) 
and allow oil to flow until air bubbles 
are no longer present. Air may be 
expelled from pressure lines by re- 
moving screws in banjo bolts of pres- 
sure lines and squirting two cycle oil 
into the fittings until air is removed. 


CLUTCH CONTROLS. Turn adjust- 
ers on clutch control cable to obtain 
gz inch (4 MM) free play in lever 
(A—Fig. $13-7). 





we 
Fig. $13-10—Cross sectional view of front 
suspension unit. 


1. Inner fork tube 
2. Outer fork tube 
3. Cylinder 


4, Piston 
5. Holding bolt 


SUSPENSION. Front suspension 
units on TM 400R models contain 
190cc of SAE 10 motor oil each. Fork 
oil should be drained and renewed 
every 10 races (approximately 600 
miles). Oil is drained by removing 
screws (8—Fig. S13-9). Forks may be 
disassembled after removing bolt (9). 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
Cylinder and piston may be removed 
without dismounting engine from 
frame. Refer to the following repair 
specifications: 

Maximum cylinder taper or 


out of round ............ 0.002 inch 
Standard cylinder bore 
diameter .......... 3.228-3.229 inch 


(82.000-82.018 MM) 

Standard piston 
diameter ........ 3,2237-3.2243 inch 
(81.891-81.906 MM) 


Suzuki 400 Cyclone 





Fig. $13-11—Intake may be enlarqed by 

removing metal from shaded areas, Do 

not raise top edge or lower bottom edge 
of port. 





Fiq. $13-12—Cross sectional view of clutch 
and clutch release mechanism. 

TMG: stra vane cies siete wa oa 3.219 inch 

(81.75 MM) 

Piston skirt to cylinder 
clearance ....... 0.0041-0.0046 inch 
(0.104-0.117 MM) 
Piston ring end gap..0.008-0.016 inch 
(0.2-0.4 MM) 
LE ON nt 0.04 inch 
(1.0 MM) 

Install piston with ring locating 
pins toward rear (intake side) of en- 
gine. Measure piston 1.77 inch from 
bottom at a right angle to pin holes 
for cylinder clearance check. Care- 
fully check piston pin for any signs 
of wear. Piston pin should be a snug 
hand fit. A new piston may be reamed 
slightly to allow proper fit of piston 
pin. If fit of piston pin is loose, renew 
pin or piston or both. Piston rings 
are keystone type and must be in- 
stalled with markings on top side. 
Torque head retaining nuts to 14 foot 
pounds. 

Each port must be rechamfered if 
cylinder is bored to an oversize. 
Slight increase in performance may 
be realized by enlarging intake port 
as shown in Fig. S13-11. Factory does 
not recommend altering port timing 
(raising or lowering ports) on intake 
or any other port. Internal surfaces 
of passages may be polished. 


Limit 
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CRANKSHAFT AND CONNECT- 
ING ROD. Engine must be removed 
from frame and dismantled to remove 
crankshaft assembly. 


Maximum eccentricity of crankshaft 
is 0.0024 inch with bearing surfaces 
resting on “V” blocks. Maximum 
shake measured at small end of con- 
necting rod is 0.118 inch. Side clear- 
ance between large end of connect- 
ing rod and crank cheek should be 
0.0061-0.0203 inch. 


CLUTCH. The wet type multi-disc 
unit is mounted on right side of en- 
18 19 gine on the main transmission shaft. 
} A rack and pinion type release is used 
O to provide more leverage and ease 


operation of clutch lever. 





Standard thickness of friction disc 
TNT (11—Fig. S13-13) is 0.138 inch (3.5 
Fig. $13-13—Exploded view of TM 400 R clutch assembly. MM). Discs should be renewed if 


1, Bolt 7. Retaining clip 12. Steel plates 16. Driven gear worn thinner than 0.126 (3.2 MM) 
2. Clutch spring 8. Release pinion 13. Sleeve hub bearing . 

3. Pressure plate 9. Oil seal 14. Hub washer 17. Spacer thick. Steel plates (12) should be 
. Release bearing 10. Release arm 15, Primary driven 18. Dowel pin : 

5. Release rack 11. Friction discs gear 19. Washer renewed if warped more than 0.004 


inch (0.1 MM). Standard free length 
of clutch springs (2) is 1.58 inch 
(40.4 MM). Springs should be re- 
newed if less than 1.53 inch (39 MM) 
long. Clutch hub (13) should be re- 
newed if step wear from steel plates 
is excessive on splines. Carefully in- 
spect clutch release rack bearing (4) 
for wear or breakage. When fitting 
right crankcase cover, remove rub- 
ber plug and screw (6). Use a large 
screw driver to position release rack 
(5) for proper alignment with pinion 


(8). 


CRANKCASE AND GEARBOX. 
The constant mesh, five speed trans- 
mission may be removed after sepa- 
rating the engine cases. Transmission 
cases should be heated to remove or 
install bearings. 





Punch marks on kick starter and 
kick starter shaft should be aligned. 


Fig. $13-14—Exploded view of transmission used in TM 400 R models. Unit should be 
assembled in left crankcase half. 


1. Idle gear retain- 13. Ball bearing 





ing clip 14, Sprocket spacer 
2. me a (kick 15. Oil seal 
starter; 
16. D ki 
3. Needle bearing Ee rivo RpEOSKOE 
17. Bearing retainer 
4, Thrust washer 
5. Ball b i 18. Ball bearing 
A on ‘ pita ear 19. Counter shaft Fig. $13-15 — View of 
1. Routh previa year 20: First. drive gear shifter components cor- 
: g 21. Fourth drive gear rectly aligned. 
8 Third driven gear 
22. Third drive gear 
9. Fourth gear washer 
23. Fifth drive gear 
10. Fifth driven gear 
24. Second drive gear 
11, Second driven gear 25. Ball bearing 
12. Drive shaft ý g 
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Suzuki 125 and 185 Singles 





Fig. $13-16—Exploded view of Suzuki TM400R Cyclone engine and transmission assembly. 





SUZUKI 


125 AND 185 CC SINGLE CYLINDER MODELS 






TS 125R TS 185R 

MODEL Duster Sierra 
Displacement— cc 123 183 
Bore—MM ..........6- 56 64 
Stroke—MM ...ceccccccccccccccccscceveve 50 57 
Number of cylinders ........sceeeeeceeee 1 1 
Oil-Fuel ratio ...... cece cece eee eee eramos —_—_—_———- Oil Injection 
Plug gap—inch ........ccecccccccccccves —_—_—_————0.018-0.020 
Point qap—inch ....eeseesoeeso eesosa 0.012-0.016 None 
Ignition: ‘timing 06.60 60s cisiwiwwews ce cvacioes Fixed Auto-Advance 

Degrees “BIDE ic sé osisaisresineie ede s eeeieres 22 16@1000 24@6000 
Electrical system voltage ..........ese00 6 6 
Battery terminal grounded ............055 Negative Negative 
Tire ‘size—Front .....scsccccccscccecseces 2.75x19 3.00x19 

FRG anoano Era CEEE 0's CIOE 3.25x18 3.50x18 
Tire pressure—Front ....es.ssesesseseesese 20 PSI 20 PSI 

Roar coumes ti conti ETDs E EROE 28 PSI 28 PSI 
Rear chain free play—inch ............. . 34-14 4-14 
Number of speeds ......ssssssssssesesee 5 5 
Weight-Lbs. (opprox.) ....sssssseseseceso 198 218 


MAINTENANCE 


SPARK PLUG. Recommended 
spark plug for normal use is a NGK 
type B-77HC. A Champion type L 62 
R may also be used. Electrode gap 


should be set at 0.018-0.020 inch on 


the initial setting. Float level (A— 
Fig. S14-2) should be a 6.8 MM (0.268 
inch) and is measured by inverting 
mixing chamber body and checking 
distance from float arm to jet fitting 
boss. Refer to Fig. S14-1 and the fol- 





Fig. $14-1—Exploded view of carburetor 
common fo all models. 


lowing standard specifications: 1. Throttle cable 10, Pilot air screw 

all models. TS 125 R adjuster 11, Throttle stop 
2. Mixing chamber cap screw 

CARBURETOR. All models are Main jet (17) .......eeseeeeees gts “see es Sessa 
‘equipped with 28 MM Mikuni sliding Jet needle (6) .............45 4DH5 f Neeae ae ee 
valve carburetors. Pilot air screw Needle jet (8) ........sccceeeeee 0-4 5 Jor neerle d E rlogh aM aa 
(10—Fig. S14-1) should be 1% turns Throttle valve (7) .........eeeees 3.0 8 Needle jet it, Mainget AS 
out from a lightly seated position for Pilot jet (13) ........seeeeese ones 5° ee if Oe 
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Fig. S14-2—Float level (A) is adjusted 
by bending portion of float arm that con- 
tacts fuel valve assembly (12—Fiq. S-14-1). 


TS 185 R 

Main jet (17) .........c eee eee #130 
Jet needle (6) .............. 5 DH 4 
Needle Jet (8) ..........ceceeeee 0-6 
Throttle valve (7) ...........00- 2.5 
Pilot jet (13) accucesices saa cred ere me 25 


Clip (5) in second groove from top 
of needle (6) on all models. Main jet 
is changed by removing holder (18) 
and unscrewing jet (17) from holder. 

If float bowl is removed, take care 
to prevent damage to “O” ring (19). 


IGNITION AND ELECTRICAL. All 
models are equipped with a 6V 4AH 
battery. A rectifier is fitted to con- 
vert AC current to DC for battery 
charging and most lighting needs. The 
headlight and instrument lights are 
AC operated. 

ADJUSTMENT AND INSPECTION 
OF CONTACT BREAKER IGNITION 
UNITS (TS 125 R MODEL). Points 
should have the maximum gap set at 
0.012-0.016 inch. Ignition should occur 
(points just open) at 21-23 degrees 
BTDC. Piston will be 2.20-2.62 MM 
(0.086-0.103 inch) BTDC and marks 
located on flywheel and left side 
cover will align at this time. 

Primary coil, located beneath fly- 
wheel, may be inspected with an ohm- 
meter. Standard resistance from black 
/yellow to black is 1.9 ohms. 

A simple continuity tester may be 
used to inspect the rectifier. Current 





Fig. $14-3—Timing marks (TM) should 
aliqn at 4000 RPM on PEI modeles. 
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Fiq. $14-4—Stator plate of TS 185 R with 


PEI. Align center of screw (2) with 


stamped mark on plate (1). 


should flow across rectifier in only 
one direction. If current flows in both 
directions or not at all, renew 
rectifier. 

ADJUSTMENT AND INSPECTION 
OF PEI (POINTLESS ELECTRONIC 
IGNITION) MODEL TS 185 R. The 
PEI system is a capacitor discharge 
type ignition system. After initial in- 
stallation, further adjustment should 
not be necessary, however, timing 
may be checked with a power timing 
light. Timing marks (TM—Fig. $14-3) 
should align at 4000 RPM. If stator 
plate has been removed timing may 
be reset by installing base plate with 
stamped line on plate aligned with 
center of mount screw (2—Fig. S14- 
4). Recheck with a power timing 
light. 

As the PEI magneto flywheel (Fig. 
S14-5) turns, a current is induced in 
the exciter coil (approximately 100- 
300V). This current is rectified by 
diode “A” and stored in the con- 
denser (capacitor). As the flywheel 
rotates a current is also produced in 
the trigger coil. This trigger current 
is rectified by diode “B” and chan- 
nelled through the trigger signal con- 
trol curcuit. The trigger signal is de- 
layed in control circuit by a Zener 
diode until sufficient voltage is 
produced (depending on engine RPM) 
to release the trigger signal to the 
thyristor. When trigger voltage is in- 
troduced to the thyristor, current in 
the condenser is released to the igni- 
tion high tension coil and ignition 
spark follows. ` 


Fiq. $14-5 — Simplified 
diagram of the PEI 
system. 


! EXCITER 


a 





DIODE (B) 


MOTORCYCLE 


Some parts of the system may be 
inspected with an ohmmeter. Resist- 
ance of the exciter coil (4—Fig. 
S14-4) should be 220 ohms and is 
measured between the black/red wire 
and base plate (1). Standard resist- 
ance of trigger coil (3) is 75 ohms 
checked between the red/white wire 
and the base plate. Standard resist- 
ance of primary winding of ignition 
coil (measured between black/white 
and white/blue wires) is approxi- 
mately 0.7 ohms. Resistance of secon- 
dary winding (spark plug lead to 
ground) is approximately 12,000 ohms. 

The following checks are all made 
to the PEI unit (located under seat) 
with an ohmmeter. Connect one lead 
from ohmmeter to black/yellow wire 
and other lead to black/white wire, 
reverse leads, current should flow in 
one direction and not in the other. 
Place leads on black/red and black/ 
yellow leads from box. There should 
be continuity in one direction and 
approximately 2 Meg ohms resistance 
in other direction. Connect meter 
leads to black/white wire and red/ 
white wire. There should be no con- 
tinuity in one direction and 100-500 
ohms in the other direction. Finally, 
connect test leads to black/yellow 
and white/blue wires. Meter should 
bounce across scale and return to 
original position. If any of the pre- 
vious checks do not test as indicated, 
unit must be renewed. 


LUBRICATION. Gear box capacity 
on all models is 550cc (0.58 qt.) of 
oil. Transmission should be drained 
and filled with new 20W/40 motor 
oil every 2,000 miles. 

Engine lubrication is accomplished 
by an automatic oil metering system. 
Oil used in metering system should 
be type recommended for use in air 
cooled two stroke engines only. 

Oil pump control cable should be 
adjusted so that marks (A & B—Fig. 
S14-7) align when throttle is held 
fully open. 

If pump has been removed or al- 
lowed to run dry, it will be necessary 
to bleed the system. Loosen bleed 
screw (C) and allow oil to flow. until 






IGNITION 
SWITCH 


COIL 


DIODE (A) 
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air is no longer present in fluid com- 


ing from hole. If air is present in 
pressure lines remove screws (D&E) 
on top of pressure fittings. Use a 
squirt type oil filler to purge lines of 
air. Make certain that all screws are 
tight and run engine to check for air 
leaks in system after bleeding oper- 
ation is completed. 


CLUTCH CONTROLS. Loosen clutch 
cable adjusters to make certain that 
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Fig. $14-6—Transmission lubricant should 
be maintained at level of plug (L). Re- 
move plug (P) fo drain qearbox. 






Fig. $14-7—Marks on pump control arm 
and pump body (A&B) should align at 


full throttle position. 


Fig. $14-8—Clutch is adjusted by turning 
screw (A). Make certain that lock nut 
(B) is tightened after adjustment. 








some slack exists in linkage. Remove 
left side engine cover and loosen lock 


nut (B—Fig. S14-8). Turn adjusting 


screw (A) until it just contacts push 


rod, a slight resistance will be felt. 


Back adjusting screw (A) out %4-% 
turn from point of resistance and 
tighten lock nut (B). Turn cable ad- 
justers to obtain approximately % 
inch free play in clutch lever pivot. 


SUSPENSION. Front suspension 
units on TS 185 R models contain 
190cc of oil each and units on TS 





Fig. S14-9—Exploded view of front sus- 
pension units common to 185cc models. 
Other units are similar but lack adjusting 


. Lower fork spring 
. Spring spacer 


bearing set 


feature. 
1. Stem head 11. Upper fork spring 
2. Steering stem 12. Spring adjusting 
3. Inner tube cover rod 
4, Dust cover 13. Inner tube cap 
5. Outer tube nut 14, Rubber cap 
6. “O” ring 15, Fork tube pinch 
T. Outer tube bolt 
3 Axle pinch bolt 16. Steering stem 
0. 


m 


Fig. $14-10 — View of 
125cc clutch assembly. 
Five steel plates (5) and 
six friction discs (4) are 
used in 185cc models. 


. Oil seal 

. Spring pin 

. Pressure plate 

Friction dises 

. Steel plates 

. Pusher piece 

. Clutch spring 

. Hub retaining nut 

. Clutch hub 

10. Thrust washer 

11. Primary gear 
assembly 

12. Spring 

13, Push rods 

14, Oil seal 

15. Release screw 
assembly 

16. Adjusting screw 
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17, Lock nut 
18. Release arm 
return spring 


Suzuki 125 and 185 Singles 


125 R models contain 185cc of oil 
each. Oil used in all models should 
be SAE 30 motor oil. Fork oil may 
be drained by removing screw from 
lower end of tube (7—Fig. S14-9). 

Front suspension units on TS 185 R 
models are adjustable to three differ- 
ent spring tensions. After removing 
rubber cap (14), spring adjusting rod 
(12) may be turned with a flat tip 
screw driver. Both adjusters should 
be set in same position. TS 125 R 
forks are similar to TS 185 R units 
except they are not adjustable. 

Rear suspension units on all models 
are adjustable to five different spring 
tensions. Shocks are adjusted by turn- 
ing the cam ring at lower end of unit. 
Both shocks should be adjusted to 
the same position. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
Cylinder and piston may be removed 
without dismounting engine from 
frame. Refer to the following repair 
specifications: 

Maximum cylinder taper or 

out of round ............ 0.002 inch 
Standard cylinder bore diameter— 

125cc Duster. .2.20472-2.20531 inches 

56.0-56.015 MM 
...2.5196-2.5202 inches 

64,0-64.015 MM 
Piston skirt to cylinder 


185cc Sierra 


clearance ........ 0.0024-0.0028 inch 
LAME esoe eee aw naia . 0.0097 inch 
Piston ring end gap. 0.0059-0.0138 inch 
AE aol h sacs: s tose whet aie. ¢ ashes 25% Se 0.04 inch 


Piston should be installed with ar- 
row on dome toward front (exhaust 
side) of engine. Piston rings are Key- 
stone type and must be installed with 
markings on the top side. Measure 
piston % inch from bottom at a right 
angle to pin hole for cylinder clear- 
ance check. Piston pin should be a 
snug hand fit in piston. Pistons and 
rings are available in standard and 
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Suzuki 125 and 185 Singles 







Fig. $14-12 — Exploded 
view of shifter com- 
ponents. 


. Cam stopper pawl 

Cam guide 

Shift shaft 

Shift arm stopper 

. Return spring 

Oil seal 

. Drive pin retainer 

. Stopper cap 

. Stopper spring 

10. Shift cam stopper 

11, Neutral switch 

12. Shift fork 

13. Shift fork shaft 

14. Shift fork roller 

15. Shift cam plug 

16. Cam 

17. Shift fork pin 

18. High speed shift 
fork (Chrome) 

19. Fourth gear shift fork 

20. Shift cam drive pin 

21. Shift cam stopper pin 

22. Shift cam stopper 

assembly 


OPADA 


19 


two oversizes. If cylinder has been 
bored to an oversize, it is necessary 
to rechamfer edges of ports to pre- 
vent rings from hanging on the sharp 
edges and breaking. Torque cylinder 
head retaining nuts to 14.5-18 Ft.-Lbs. 
using a cross pattern to prevent head 
warpage. 


CONNECTING ROD AND CRANK- 
SHAFT. Engine must be removed 
from frame and crankcase halves 
separated to remove the crankshaft 
assembly. Maximum eccentricity of 
crankshaft when supported on “V” 
blocks and measured at ends of shaft 
is 0.0039. inch. Standard runout is 
0.0023 inch or less. Maximum shake 
at small end of connecting rod is 0.118 
inch. Crankshaft should only be dis- 
assembled if proper tools are avail- 
able to correctly realign parts. Torque 
primary gear retaining nut to 32 Ft.- 
Lbs. 





Fig. S$14-13—Distance (A) should be 
checked if counter shaft is disassembled. 
Refer to text for proper length, 
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Fig. S$14-11 — Exploded 
view of transmission as- 


. Drive shaft bushing 
Kick idler gear 
First driven gear 
Fourth driven gear 
. Snap ring 

. Third driven gear 

. Gear washer 

. Fifth driven gear 

. Second driven gear 
10. Drive shaft 

11. Ball bearing 

12, Oil seal 

13. Sprocket spacer 
14, Drive sprocket 

15. Bearing retainer 
16. Ball bearing 

17. Kick driven gear 
18. Bearing 

19. Washer 

20. Counter shaft 

21. Fourth drive gear 
22. Third drive gear 
23. Fifth drive gear 
24, Second drive gear 
25. Needle bearing 
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CLUTCH. The wet type multi disc 
unit is operated by a series of push 
rods passing through transmission 
counter shaft. Clutch may be disas- 
sembled without removing engine 
from frame. Remove right crankcase 
side cover and use a spring hook to 
aid in pulling spring pins (2—Fig. 
$14-10). Pressure plate (3) may then 
be removed to gain access to primary 
gear nut (8). 

Standard free length of clutch 
springs (7) is 32 MM (1.25 inch) for 
185cc models and 29.9 MM (1.17 inch) 
for 125cc models. Renew springs if 
more than 1 MM (0.04 inch) longer 
than standard. Standard thickness of 
friction disc (4) is 3.00 MM (0.118 
inch) and discs should be renewed if 
less than 2.8 MM (0.110 inch). Steel 
plates (5) should be renewed if 
warped by more than 0.004 inch. 

Reinstall springs (7) with ends flush 
with inboard side of hub (9). Position 
punch mark on pressure plate (3) so 
that it aligns with punch mark on 
clutch hub (9) when reassembling. 
Make certain that oil seal (1) is in- 
stalled and in good condition. 


CRANKCASE AND GEARBOX. The 
five speed constant mesh transmis- 
sion (Fig. S14-11) may be disassem- 
bled after removing engine and sep- 


MOTORCYCLE 





Fig. $14-14—Cotter pins must be installed 
with round end of head next to round side 
of shift fork or shifter will bind. 


CORRECT INCORRECT 


Fig. $14-15—Drive shaft bushing (1—Fiq. 

$14-11) must be installed with holes to- 

ward top for proper lubrication of 
transmission. 


arating the crankcase halves. Clutch, 
primary gear, external shifter parts 
(1, 2, 3, 5, and 7—Fig. S14-12) and 
kickstarter return spring must be re- 
moved from right side. Remove mag- 
neto base plate, output sprocket, oil 
pump and case holding screws in left 
side. Transmission and crankshaft 
should remain in right case half when 
separated. 

Check transmission for broken or 
worn gears and burned shift forks. 

Second drive gear (24—Fig. S14-11) 
is pressed onto countershaft (20). 
Gear cluster must be measured (Fig. 
S14-13) to make certain of correct fit 
in cases. Distance (A) should be 78.20 
MM (3.079 inch). 


Shift forks should have 0.008-0.016 
inch side clearance in groove of slid- 
ing gears. Renew damaged parts if 
clearance exceeds 0.032 inch. Cotter 
pins must be installed in shift forks 
with round head of pin next to round 
side of shift fork (Fig. S14-14) and 
ends of cotter pins bent flat against 
flat side of fork. Incorrect installation 
will cause pin heads to bind in case. 

Lubrication holes are drilled in 
drive shaft bushing (1—Fig. S14-11). 
Bushing must be installed with holes 
open at top (Fig. S14-15) to allow 
proper lubrication. 

All bearings are shrink fitted in 
crankcase, therefore, it is necessary 
to heat case to remove or install 
bearings without damaging cases. 


SPEED TUNING 


A Hop Up Kit is available from Suzuki 
to improve performance of the 125cc TS 
125 R. Basically the kit consists of a special 
carburetor, cylinder, cylinder head, piston 


SERVICE 


and expansion chamber. In most cases 
standard repair specifications may be used 
to maintain a TS 125 R with the speed kit 
installed. Any modification of standard 
parts or installation of performance parts 








. Kick lever 

. Oil seal 

Spring guide 
Return spring 

. Spring holder 
Wave washer 
Flat wacher 

. Starter shaft 

. Kick pawl 

10. Pawl roller 

11. Pawl roller spring 
12. Pawl lifter 

13. Oil seal 

14. Starter drive gear 


OAM TYR yo H 


Fig. $14-16—Exploded view of kick starter 
assembly. 


will void any warranties. The following 
differences should be noted on kit modified 
units: 


SPARK PLUG AND IGNTION. An 
NGK type B-8EN or equivalent is 
recommended. Spark plug should 
only be installed in left side hole in 
cylinder head. Right side hole is pro- 
vided for installation of compression 
release only. 

A PEI magneto is available. Unit is 
similar to the TM 400R magneto and 
is timed and checked in the same 
manner. Timing marks on rotor should 
align with mark on stator at 6000 
RPM. 

Lighting coil should be removed if 
standard magneto is used. 


CARBURETOR. A Mikuni VM 26 
SC sliding valve carburetor is used 
with the Hop Up Kit. The following 
specifications are used: 


Main Jet versierde aN #180 
Throttle ‘valve si e<ivecnss vatews 2.0 
Jet needle: 6.6. iaecssiescaces 5 DP 7 
PH OU GEG aoas ree o aanslaan #35 


Jet needle clip in third groove from 
top of needle. 

Initial setting of pilot air screw 
should be one turn out from a lightly 
seated position. 

A special shift cam stopper assem- 
bly (8, 9 & 10—Fig. S14-12) is fur- 
nished in the speed kit and must be 
installed to clear larger carburetor. 


LUBRICATION. A 20:1 gas/oil mix- 
ture should be used in the fuel tank. 

Oil pump must be left in place to 
provide proper lubrication for crank- 
shaft main bearing but pump output 
is cut back. Disconnect oil pump con- 
trol cable and use a piece of wire to 
hold pump open approximately 20 


Suzuki 125 and 185 Singles 





Fig. ST14-1—-Oil pump should be secured 
in this position (approximately 20 degrees 
open) if mixed gas is used. 


degrees (Fig. ST 14-1). Second punch 
mark on control arm should align 
with mark on pump stopper boss. 

Pump output lines that route to 
cylinder and main bearing should be 
reversed. This will provide slightly 
more oil to main bearing and less 
oil to cylinder. 


PISTON AND RINGS. The piston 
furnished with the speed kit has 1 
MM (0.039 inch) shorter skirt than 
standard piston. 

The TS 125 R Hop Up Kit piston 
will not accept the Keystone type 
piston rings that are used with stan- 
dard piston. Flat rings are used in 
both grooves of kit piston. 


CLUTCH. Spring pressure of the 
standard clutch may be increased by 
turning the clutch springs in one 
extra turn past flush with inboard 
side of clutch hub. This should pro- 
vide approximately 0.5 MM clearance 
between clutch springs and primary 
gear assembly. Special parts are also 
available to increase capacity of clutch 
by two plates. This addition will al- 
low normal installation of springs 
(flush with hub). 
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Vespa Motor Scooters 


MODEL 50 
Frame number prefix ........ VSA1T 
Engine number prefix ........ VSAIM 
Displacement-cc ........ee00. 49 
BOre-MM oisisreicieteeie coe eeisaisine 38.25 
Siroko- MM ....... cee esse eeee 43 
Number of cylinders ......... 1 
Oil-fuel ratio .............06. 1 to 50 
Plug Gap hy: assis: «6 6:4 6 sisueiarnne 0.024 
Point gapin 2... 6 ccuisemns 0.011-0.019 
Ignition timing-Advance ...... Fixed 
Degrees BIDC ............ 28 
Electrical system voltage ..... 6 
Tiro sio sicpniesrnnea soe idino 2.75X9 
Tire pressure psi-front ........ 19 
FOOL oSrerereresdsharehaiere i o,dveterions 24 
Number of speeds ........... 3 
Weight-lbs. (Approx.) ........ 155 


VESPA 


MOTOR SCOOTERS 


WESTERN SCOOTER DIST. 
1599 Custer Ave. 
San Francisco, CA 94124 


90 125 

V9AIT VNBIT, 2T, 3T, 4T & ST 
V9AIM VNBIM, 2M, 3M, 4M & 5M 
88 123 

47 52.5 

51 57 

1 1 

1 to 50 1 to 50 

0.024 0.024 

0.011-0.019 0.011-0.019 

Fixed Fixed 

28 28 

6 6 

3.00 X 10 3.50 X 8 

19 19 

24 24 

3 4 

160 183 


“Increase rear tire pressure to 28 psi when carrying passenger. 
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VBAIT, VBBIT & VBB2T 
VBA1M, VBB1M & VBB2M 
146 

57 

57 

1 

1to 50 

0.024 

0.011-0.019 

Fixed 

28 

6 

3.50 X8 

19 

24 

4 
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MOTORCYCLE 
GL GS 
VLAIT VSBIT 
VLAIM VSB1M 
146 156 
57 58 
57 60 
1 1 
1to 50 1 to 20 
0.024 0.024 
0.011-0.019 0.011-0.019 
Fixed Fixed 
28 28 
6 6 
3.50 X 10 3.50 X 10 
19 19 
24 24 
4 4 
198 232 


Fig. VE2-1—Sectional view 

power plant which has a 

rotary inlet valve integral 
with the crankshaft. 


These scooters differ from the previous models in that the engine now incorporates a rotary type inlet valve. The 
valve is an integral portion of the crankshaft. A new immersed jet carburetor is placed directly over one of the crank- 
shaft cheeks thus directing the fuel-air-oil mixture to the rod lower bearing. This arrangement coupled with the rotary 
valve permits use of a lower ratio of oil in the fuel and to improve the torque output characteristics. 


172 


SERVICE Vespa Motor Scooters 


MAINTENANCE 


RA SPARK PLUG. An Italian Marilli 
CW224JM or Champion L10 is used 


(o on all except 156 ce GS models. GS 
aaa a / E models use Marilli CW225JL or Cham- 
i pion N5. Spark plug electrode gap 


should be 0.024 in. 


CARBURETOR. Idle mixture is ad- 
justed by rotating the knurled screw 
(16—Fig. VE2-3). The high speed 
(power) range mixture is controlled 
by orfice size of the main jet (10). 
Float is vented inside the carburetor 
body. 


IGNITION AND ELECTRICAL. Ig- 
nition and lighting is supplied by a 
flywheel type magneto alternator. The 
high tension ignition coil is mounted 
outside on the engine on all except 
50 cc and 90 ce models. Lighting coils 
in the magneto provide 6 volt alter- 
nating current lighting system. 


Breaker contact gap of 0.3-0.5 MM 
(0.011-0.019 in.) is adjusted through 
ports in flywheel by loosening screw 
(C—Fig. VE2-4) and rotating the cam 
(D). Ignition timing can be varied by 
A i shifting the stator plate position by 
f means of screws (E). Recommended 
= i timing is 28 degrees before TDC. 


crrerere rer ere 


















x Re : a Sabon Y 
eo oon 


mm 


ETN 


NY 









Fig. VE2-2—Fuel system and carburetor. Mixture is admitted directly over crankshaft. Note LUBRICATION. The engine is lu- 

idle mixture adjustment (13) and non-adjustable main jet (10), bricated by mixing SAE 30 two stroke 
engine oil with the fuel. Normal ratio 
is 1:50 for all except 156 cc models. 
Oil-fuel ratio for G. S. model should 
be 1:20. Gear box should be filled to 
level of filler opening with same type 
of oil as used in engine. 


CLUTCH CONTROLS. The clutch 
control cable should be adjusted to 
provide 2 MM (0.078 in.) free play at 
hand lever as shown in Fig. VE2-5. 
Adjustment is at (A). 


REPAIRS 


Because of the close tolerance of the in- 
terior parts, cleanliness is of utmost import- 
ance. It is suggested that the exterior of 
the engine, gear box and all nearby areas 
be absolutely clean before any repair is 
started. 


Engine should be removed from chassis 
for easy performance of most internal repair 
work, 


PISTON, RINGS AND CYLINDER. 
Access to piston is obtained by re- 
moving the cowling, cylinder head and 
cylinder frem the crankcase. 

Ring end gap new should be 0.2-0.35 
MM (0.008-0.014 inch) with reject at 
anything greater than 2.0 MM (0.078 





Fig. VE2-3—Carburetor and air cleaner typical of all models. 


Cover 8. Carburetor 14. Idle speed 19. Float pivot 


1. ‘ à : i ; 

2. Seal 2 Gover i adjuster 20. Trlat needle inch). Pistons and rings are furnished 
. Seal z e je . Spring 1. Float in i 

4, Clip 11. Air jet 16, Idle mixture 22, Throttle slide AVETS omen 0.2 , 0.4, 0.6 and 0.8 MM 

5, Filter 12, Atomizer adjusting screw 23. Spring which is the equivalent of 0.008, 0.015, 

6, Channel 13. Main jet 17. Cover 24, Cover 0.023 d 0.031 inch * 

7. Gasket 18, Filter 25. Throttle rod : and U. inch respectively. 
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Vespa Motor Scooters 


————— 


E 


Piston pin is retained in the un- 
bushed piston by snap rings and rides 
in a caged needle roller bearing in 
the upper end of the connecting rod. 
Renew needle bearing if any rollers 
are pitted or show flat spots. Pin 
should have zero clearance in piston 
with reject of piston and/or pin when 
clearance exceed .02 MM or 0.0007 in. 
Pins are available only in standard 
size. 


Piston skirt clearance should be 
0.002 in. for all except 160 cc GS 
models which is 0.004 in. Piston and 
cylinder nominal standard sizes in in- 
ches are as follows: 





Fig. VE2-5—Clutch control on handlebars 
should have 2 MM (0.078 in.) free travel 
before moving lever (b). 
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Fig. VE2-4 — Inspection 
port in flywheel (rotor) 
permits access to screw 
(C) to adjust breaker 
contacts and time the 
ignition. 


MODEL Piston Cylinder Clearance 
50 cc 1.510 1.512 0.002 in. 
90 cc 1.848 1.850 0.002 in. 

125 cc 2.064 2.066 0.002 in. 

150 cc 2.241 2.243 0.002 in. 

160 cc 2:279 2.283 0.004 in. 


CONNECTING ROD AND CRANK- 
SHAFT. The built up crankshaft and 
connecting rod assembly should not 
be disassembled except in Vespa re- 
pair depots equipped with the special 
facilities required. The assembly can 
be removed after first separating the 
crankcase halves. 


Ball type main bearings can be re- 
newed without disassembling the 
crankshaft assembly. If bearings re- 
main in case halves when case is 
separated they usually can be lifted 
by heating the case halves. If bearings 
adhere to shaft journals a puller will 
be required to remove them, 


Installation of new or original main 
bearings to crankshaft journals is fa- 
cilitated by immersing them in hot 
oil (212°F.) for about 6 minutes just 
prior to installation. 


When reinstalling the crankshaft 
assembly to the crankcase refer to 
CRANKCASE AND REASSEMBLY. 


GEAR BOX. The relationship of 
gear box parts to each other is shown 
in Fig. VE2-1. The procedure for re- 
moving these parts is evident after 
the crankcase halves have been sep- 
arated. 


MOTORCYCLE 





Fig, VE2-7—Crankshaft and connecting rod 
assembly is mounted in special fixture to 
check eccentricity. 


The mainshaft and pinions assembly 
can be disassembled by extracting the 
snap ring from the outer face of outer 
gear. Refer to Fig. VE2-8. End play of 
gears (A) on mainshaft should be 
within the limits 0.15-0.30 MM (0.006- 
0.012 inch) new. If end play exceeds 
0.50 MM (0.020 inch) install a thicker 
shoulder ring (B) to reduce amount of 
end play. Shoulder rings are available 
in 4 oversizes. 


The ball bearings which support the 
lay shaft and the mainshaft can be 
inspected and if necessary renewed, 
while these shafts are out of the 
crankcase. 


When reassembling these parts re- 
fer to CRANKCASE AND REASSEM- 
BLY. 





Fig. VE2-8—If end play of mainshaft gears 
measured at (A) exceeds 0.50mm (0.020 
inch) install a thicker shoulder ring (B). 


SERVICE 


CRANKCASE AND REASSEMBLY. 
When reassembling the various sub- 
assemblies to the crankcase observe 
these instructions: 


Install first the mainshaft ball bear- 
ing then the cush gear and layshaft. 


When installing cush (cushion) gear 
and layshaft, grease the roller track 
on the layshaft to hold the rollers in 
place. Slide the cush gear in from 
lower portion of case, bump the lay- 
shaft through cush gear, then tempor- 
arily install nut on opposite end of 
layshaft. 


When assembling the three pinions 
to the mainshaft and crankcase, the 
second and third gear pinions should 
be assembled with their collars turned 
outward; first gear pinion (largest di- 
ameter) with collar having the more 
pronounced relief toward the clutch 
side of crankcase. 


Install into the same side of crank- 
case the circlip used to locate the 
crankshaft oil seal. Make sure lug 
on circlip fits into crankcase slot. As- 
semble mainshaft roller bearing to op- 
posite half-crankcase. 


Assemble clutch side crankshaft seal 
after first heating the bearing seat- 
ing (inserted bushing or liner) to ap- 
proximately 176°F. Assemble flywheel 
side crankshaft seal with suitable pi- 
loted drift, being sure that slotted por- 
tion of seal registers with the oil hole 
in crankcase. While clutch side of 
crankcase is still warm assemble the 
crankshaft and rod assembly into 
clutch side crankcase. Assemble the 
kick starter. 


Clean the joining faces of both 
crankcase halves, Using an electric hot 
plate or other means, heat the main 
bearing seating in the flywheel side 
crankcase. Fit a pilot sleeve or tape 
over crankshaft keyway splines and 
tapered wedge between the circular 
webs of the crankshaft and connecting 
rod assembly, Coat the joining faces 
of the crankcase halves with shellac 
and fit the paper gasket. Join the two 
halves while engaging the kick 
starter gear sector with the starter 
pinion. Tap only on the flywheel side 
of case with wooden mallet until 
joined, then bolt the halves together. 


Before completing the reassembly 
make sure that crankshaft rotates 
freely. 


Vespa Motor Scooters 





Fig, VE2-9—Exploded view of engine and clutch assembly, 





Fig. VE2-10—Exploded view of three speed transmission, Four speed models are similar. 
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Villiers Engines 


VILLIERS 


MOTORCYCLE 


VILLIERS ENGINES 


MODEL No. Cyls. Bore 
3K 1 40 MM 
1.57 in. 
4F, 6F & OF 1 47 MM 
1.85 in. 
31C 1 57 MM 
2.24 in, 
2L& 3L 1 59 MM 
2.32 in. 
9E 1 59 MM 
2.32 in. 
Class A* 1 66 MM 
2.6 in. 
2T&4T 2 50 MM 
1.97 in. 
3T 2 57 MM 
2.24 in, 


“Class A engines include Mark 31A, 32A, 34A, 35A and 364. 


These Villiers engines are used in many 
vehicles including some models of Ambas- 
sador, Cotton, D.M.W., Dot, Excelsior, Fran- 
cis:Barnett, Greeves, Norman, Panther and 
Royal Enfield motorcycles, 


Fig. VI—Exploded view of Villiers Junior 


carburetor. 
10. Control cable 23, Jet body 
11, Cable adjuster 24, Fiber washer 
12. Locknut 27. Tickler 
18. Screw 42. Float 
19. Needle 43. Float bowl 
20. Spring 45. Nut 
21. Spring 46. Fuel needle 
22, Throttle slide 46L. Needle lever 
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Stroke Displ. 

39.7 MM 50 cc 

1.56 in. 3.05 cu in. 

57 MM 98 cc 

2.24 in, 6.0 cu. in. 

58 MM 148 cc 

2.28 in, 9.03 cu. in. 

63.5 MM 173 cc 

2.5 in, 10.55 cu. in, 

72 MM 197 cc 

2.83 in. 12.03 cu. in. 

72 MM 246 cc 

2.83 in, 15.0 cu. in. 

63.5 MM 250 cc 

2.5 in. 15.2 cu. in. 

63.5 MM 324 cc 

2.5 in. 19.76 cu. in. 
MAINTENANCE 


SPARK PLUG. Recommended spark 
plugs are as follows: For model 3K 
use Lodge BN14; for models 4F and 
6F use Lodge H14; for model 9F use 
Lodge 3HN; for models 34A and 36A 
use Lodge RL47 or RL49; for all other 
models use Lodge HH14. Electrode 
gap for all models is 0.018-0.025 inch. 


CARBURETOR. Carburetor appli- 
cation is as follows: 


Villiers Carburetor 


Engine Model Model 
SIS ru rae S. M. 10 
4F and 6F ........ Junior 6/0 or $.12 
OE ANG, SEC biseka wnens ane « S.19 
215, 3L, 2T and, BL asawsswesces S.22 
31A, 32A, 35A, 9E and 4T S.25 


Refer to appropriate following par- 
agraph for service information. 


VILLIERS JUNIOR CARBURETOR. 
Fig. V1 shows exploded view of Villi- 
ers Junior carburetor. Low idle speed 
is adjusted by turning collar (11) and 
and adjustment is locked by jam nut 
(12). The high speed mixture is ad- 
justed by turning screw (18). With 
fuel inlet needle lever (46L) cor- 
rectly shaped and installed, distance 
between top of float and carburetor 
body should be 7/32-inch with fuel 
inlet needle valve (46) seated. 


VILLIERS S.12 CARBURETOR. 
Fig. V2 shows exploded view of Villi- 
ers S.12 carburetor. Low idle speed 
is adjusted by turning collar (44) and 
adjustment is locked by turning jam 
nut (3). Main jet needle (43) is pro- 
vided with 5 grooves at upper end 
as shown in the inset. Clip (5) is po- 





Fig. V2 — Exploded view of Villiers S.12 


carburetor. 
1. Cable cover 19. Gasket 
3. Nut 21. Float 
5. Clip 22. Main jet 
6. Spring 25. Tickler 
7. Spring 26. Air jet 
13. Needle jet 41. Air screw 
15. Inlet valve seat 42. Throttle slide 
16. Needle valve 43. Needle 
17, Needle lever 44. Cable adjuster 
18. Pin 45. Throttle cable 


sitioned in one of these grooves, In- 
stallation of clip in a higher groove 
will lean the high speed mixture. 
Normally clip should be in the middle 
(Number 3) groove. With fuel inlet 
needle lever (17) correctly shaped 
and installed, distance between top 
of float and carburetor body should be 
7/32-inch with the fuel inlet needle 
valve (15) seated. 

VILLIERS S.19 AND S.25 CARBU- 
RETORS. Fig. V3 shows exploded 
view of Villiers S.19 and S.25 carbu- 
retors. Low idle speed is adjusted by 
turning collar (3) and adjustment is 
locked by turning jam nut (4). The 
high speed mixture is adjusted by 
turning screw (9). Turning screw (9) 
in a clockwise direction will lean the 
mixture. Low speed mixture is ad- 
justed by turning needle (27). Clock- 
wise rotation of needle (27) will 
richen the mixture. Throttle slide (14) 
is made with a cut-away on the inlet 
side. Throttles are marked with a 
number which represents (in six- 
teenths of an inch) the amount of 
cutaway. A throttle with more cut- 
away will give leaner mixtures. If 
acceleration is slow, install throttle 
slide with smaller cut-away. If en- 
gine runs too rich when idling, install 
throttle slide with larger cut-away. 


SERVICE 


VILLIERS S.22 CARBURETOR. adjustment is locked by turning jam 
Fig. V5 shows exploded view of Villi- nut (3). Main jet needle (29) is pro- 
ers S.22 carburetor. Low idle speed vided with 5 grooves at its upper end 
is adjusted by turning collar (2) and as shown in the inset. Clip (32) is 

positioned in one of these grooves. 





- N 


Fig. V3—Exploded view of Villiers $.19 and Fig, V5 — Exploded view of Villiers $.22 


$.25 carburetors, carburetor. 

1. Throttle cable 25. Centerpiece 

3. Cable adjuster 26. Spring 2 Cane Aanerer A E needle 
3 Smee 27. Pilot jet needle 11. Needle valve seat 23. Spring 
= piber wenner A Sprm 12. Needle valve 27. Guide screw 

5 . Screw 13. Needle lever 28. Tickler 
10. Spring 30. Pilot jet 14, Pin 29. Needle 
11. Needle 31, Main jet 15. Screw 30. Throttle slide 
12, Needle collar 32, Float 17. Main jet 31. Spring 
13. Spring 36. Fuel needle valve 18. Float 32. Clip 
14, Throttle slide 37. Needle lever 19. Pilot jet 33. Washer 
23. Tickler 38. Pin 20. Spring 34, Throttle cable 
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Fig. V4—Cross-section drawing of Villiers 
$.19 and S.25 carburetors, 





A. as outlet hole J. Passage Fig. V6—Exploded view of Villiers SM.10 
. Pilot tube K. Main jet carburetor used i 
Si te a L. Needle jet = PIES 
. Variable air-jet M. Pre-mixing 1. Throttle cable 7. Valve needle 
as Pre-mix chamber chamber 2. Adjuster 8. Throttle slide 
. Pilot adjusting N. Passage 3. Choke control 9. Inlet valve 
G i 2 EATA (4) 5 Choke it; Post’ 
. e all holes x oke slide 
H, Passage 6. Clip i i 
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Installation of clip in a higher groove 
leans the high speed mixture. Low 
speed mixture is adjusted by turning 
needle (22). Clockwise rotation of the 
needle will richen the mixture. Throt- 
tle slide (30) is made with a cut-away 
on the inlet side. Throttle slides are 
marked with a number which repre- 
sents (in sixteenths of an inch) the 
amount of cut-away. A throttle with 
more cut-away will give leaner mix- 
tures, If acceleration is slow, install 
throttle slide with smaller cut-away. 
If engine runs too rich when idling, 
install a throttle slide with larger cut- 
away. With fuel inlet needle lever 
(13) correctly shaped and installed, 
distance between top of float and gas- 
ket surface of carburetor body should 
be %-inch as shown in inset in Fig. 
V5. 


VILLIERS S. M. 10 CARBURETOR. 
Fig. V6 shows exploded view of Villi- 
ers S. M. 10 carburetor. Low idle 
speed is adjusted by turning cable ad- 
juster (2) and locked by tightening 
the jam nut. Intermediate mixture is 
adjustable by moving clip (6) up or 
down in grooves of valve needle (7). 
Installation of clip in higher grooves 
leans mixture. 


IGNITION AND ELECTRICAL. 
Various types of electrical systems are 
used. Basic, most used, systems are 
described as follows. 

MARK 3K. Ignition point gap 
should be 0.012-0.015 in. and is ad- 
justed through holes in flywheel at 

H.TLEAD 







SWITCH LEAD 


n = j 
Ha -À x N +4 
LIGHTING COIL NN = ENEE TO 


coils. 





Fig. V8—View of 3K ignition breaker point 
assembly. 
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Fig. V11—View of models 4F, 6F and 9F 


breaker point assembly. 
A. Point gap adjusting screw 
B. Breaker point assembly 

C. Timing adjustment screws 





Ds TIMING C 
MARKS 


Fig, V15—View of breaker point instal- 
lation on models 2L, 9E and 31C., 


. Breaker point assembly 
Cam 

. Felt cam wiper 

. Timing adjustment screw 

. Point gap adjustment screw 


Baw 





Fig. V16—View of Mark 2T and 3T right 
side showing ignition timing points. 


. Point gap screws 5. Cam 

. Base plates 6. Condensers 

. Base plate screws 7. Clutch adjusting 
. Base plate screw screw 


screws shown in Fig. V8. Ignition 
should occur (points just open) when 
piston is 3/32 in. BTDC. Stator plate 
(Fig. V7) can be moved in the elon- 
gated mounting holes after loosening 
the three mounting screws. 

MARK 4F, 6F and 9F. A six pole, 
six volt flywheel type magneto is 
used. Either rectifier or direct light- 
ing is available. 

Breaker point assembly is located 
on left side of engine and is accessi- 
ble after removing the left cover. Re- 
fer to Fig. V11. Breaker points should 
have 0.012-0.015 in. gap. Air gap be- 
tween coil laminations and flywheel 
magneto should be 0.012-0.015 in. 


AON 
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Fig. V18—Exploded view 
of Mark 3K clutch as- 
sembly. 


. Adjusting screw 
. Bracket 

Lever 

Cover 

Spring (6 used) 
Spring cup (6 used) 
Driving plates 

. Friction discs 
Pressure plate 

. Clutch drum 
and sprocket 
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Fig. ¥19—Clutch cable should be adjusted 
to provide free play at B. Refer to text. 





CLUTCH 
ADJUSTING 
SCREW 


Fig. ¥V20—Clutch adjusting screw location 
on models 4F, 6F and 9F. Remove screws 
marked "A" for access to breaker points. 





Fig. ¥21—Clutch push rod protrusion. 


To set timing, first check and re- 
set breaker point gap. Position piston 
¥-inch BTDC. Loosen screws (C— 
Fig. V11) attaching breaker point ad- 
apter plate to left half of crankcase 
and shift plate until points just begin 
to open. Retighten adapter plate 


Fig. ¥22—Exploded view 
of clutch used on Mark 
2L, 9E, 31C, 31A, 32A, 
33A, 34A, 2T and 3T. 
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mounting screws. Shifting plate in 
clockwise direction retards timing. 

MARK 2L, 3L, 9E, 31C and CLASS 
A. Some engines are equipped with 
a 6-volt electrical system with either 
rectifier or direct lighting. Other en- 
gines use 12-volt electrical systems 
with rectifier lighting. Six volt sys- 
tems use two lighting coils and one 
spark coil. 

Breaker point assembly is located 
on left side of engine and is accessi- 
ble after removing the left side cover. 
Refer to Fig. V15. Breaker point gap 
should be 0.012-0.015 inch. Air gap be- 
tween coil laminations and flywheel 
should also be 0.012-0.015 inch. 

To check timing, first check and 
reset breaker point gap. Position pis- 
ton 5/32-3/16 inch BTDC for all 
models except 34A and 36A; 1/8-5/32 
inch BTDC for 34A and 36A. Breaker 
points should be just starting to open 
with piston in this position. If tim- 
ing is incorrect, remove solder from 
Allen head screw (D—Fig. V15) and 
after loosening screw, shift breaker 
base to obtain correct timing. 

MARK 2T, 3T and 4T. Two sepa- 
rate ignition assemblies are used and 
must be adjusted individually for each 
cylinder. Ignition point gap should 
be 0.012-0.015 in. The ignition points, 
base plate (2L—Fig. V16) and top 
condenser are for the left hand (drive 
side) cylinder. To reset timing, set 
point gap and then position left hand 
piston at 3/16 inch BTDC (or 26 de- 
grees BTDC). Loosen base plate 
screws (4 & 3L) and move base plate 
(2L) until points just open. The right 
hand cylinder is similarly timed. 
After both cylinders have been set, 
recheck to make certain that both cyl- 
inders are timed exactly the same. 
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Fig. ¥V23—Exploded view of crankshaft, rod and piston assemblies on Mark 2L, 9E, 31C, 





. Cylinder head 
Head gasket 

. Cylinder 

Seal 

Exhaust nut 
Carburetor 

. Cylinder gasket 
Piston 


o 
SOAS TEP go 


31A. 32A, 33A and 34A. 


. Piston rings 
. Lower ring 


expander 


. Piston pin 

. Snap rings (2) 

. Connecting rod 
. Bushing 

. Needle bearings 


Fig. ¥24—Exploded view of Mark 4F, 6F and 9F engines. 


17. 
18. 


19. 


21 
22. 
23. 


Crankpin 
Counterweight and 
main shaft 
Counterweight 
and main shaft 


. Woodruff key 


Ball bearings 
Seal 


24. Seal 


25. 
28. 


Sprocket 
Drive chain 


29. Crankcase cover 


38. 
41. 


43. 


Cover 

Clutch adjusting 
screw 

Clutch lever 
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1. Retaining rings 12, Lockwasher 
(2) 13. Chain sprocket 

2. Piston pin 14, Woodruff key 

3. Piston rings 15. Seal 

4, Bottom ring 16. Ball bearing 
expander 17. Snap ring 

5. Piston 18. Spacer 

6. Connecting rod 19. Ball bearing 
bushing 20. Counterweight and 

7. Connecting rod main shaft 

8. Crankpin plugs 21. Counterweight and 
(2) main shaft 

9. Crankpin 22. Snap rings 

10. Needle bearings 23. Ball bearing 

11. Nut 


LUBRICATION. The engine is lu- 
bricated by mixing SAE 30 two stroke 
engine oil with the fuel. Normal ra- 
tio is 1:20. Competition models 34A 
and 36A should use Castrol “R” with 
1:24 oil-fuel ratio. The gear case on 
Mark 4F, 6F and 9F should be filled 
with SAE 140 gear oil. On other 
models, gear case uses SAE 30 and 
chain case SAE 20 engine oil. 

CLUTCH. Refer to the following 
paragraphs for clutch adjustment pro- 
cedures, 

MARK 3K. Loosen the cable and 
remove plug from right side cover. 
Turn adjusting screw (1—Fig. V18) 
until clutch is disengaged, then back 
screw out %4-% turn. Clutch should 


ate 


36 35 23 60 





44, Crankcase 1. Contact base 

45. Gasket 2. Contact arm 

46. Cover 3. Pivot pin 

50. Filler plug 9. Arm spring 

52. Magneto 11. Spring 

53. High tension wire 15. Cam wiper 

60. Breaker plate felt 

62, Breaker points 63. Condensor 
(Inset) 
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be engaged (should not slip). The 
clutch cable adjuster should be ad- 
justed to provide 1/16-3/16 inch free 
play at B—Fig. V19. 

MARK 4F, 6F and 9F. The clutch 
lever should be adjusted as follows: 
Loosen locknut and turn adjusting 
screw (Fig. V20) as required until 
1/16 to % inch clearance between 
lever and cover is obtained. If clutch 
lever touches cover, rapid clutch wear 
will result. Clutch cable should be ad- 
justed to provide % inch free play at 
B—Fig. V19. 

MARK 2L, 3L, 9E, 31C, 2T, 3T, 4T 
and CLASS A. Adjust clutch as fol- 
lows: 

Loosen the clutch control cable to 
obtain some slack and remove the 
clutch lever (183—Fig. V26 or 82—Fig. 
V27). Check clutch push rod protru- 
sion (Fig. V21) which should be 5/16- 
inch. If protrusion is not correct, 
turn adjusting screw (2—Fig. V22) as 
required to obtain correct protrusion 
and lock by tightening jam nut (1). 
Reinstall lever (183—Fig. V26 or 82— 
Fig. V27) making certain %-inch 
clearance is present between end of 
push rod (28—Fig. V26 or 36—Fig. 
V27) and clutch lever. If clearance 
is incorrect, turn adjusting screw 
(14—Fig. V26 or 81—Fig. V27). After 
the preceding adjustments are accom- 
plished, tighten the clutch control 
cable to provide % inch free play at 
B—Fig. V19. 

REPAIRS 

PISTON, RINGS AND CYLINDER. 
The two piston rings are identical 
with stepped ends and are pinned to 
the piston. The lower ring is equipped 


'73 74 





MOTORCYCLE 


Fig. V26—Exploded view typical of four speed transmission used on Mark 2L, 9E, 31C, 
31A, 32A, 33A and 34A. 


with an expander to prevent piston 
noise while engine is cold. Pistons and 
rings are available in standard size 





106 IOS [035 


and 0.015 and 0.030-inch oversize. Pis- 
ton and ring clearance data is as fol- 
lows: (All dimensions are in inches.) 


BZ 115 138 I4l 142 140 139 















mA 
143 


Fig. V25—Exploded view of clutch and transmission used on Mark 4F, 6F and 9F. 


180 


SERVICE Villiers Engines 
















































Ring end gap 
Mark 3K ce: overs sce s-eiaree 0.006-0.010 in. 
wear limit ........ 0.025 in. 


Mark 4F, 6F, 9F, 
2T Ber AE es ore nies ipe 0.007-0.011 in. 
wear limit ........ 0.030 in. 
All other models 
FLEW es scious <n alicnsadl sen eovue 0.008-0.012 in. 
wear limit .......... 0.030 in. 


Piston skirt to cylinder clearance 


Mark 4F, 6F— 
Minimum .............. 0.0038 in. 
Maximum ............. 0.0048 in. 
Mark 9F, 2T— 
Minimum .............. 0.0048 in. 
MAXIMUM. eso sis ous wines 0.0058 in. 
Mark 2L, 9E, Class A— 
Minimum .............. 0.0048 in. 
Mark 31C, 3T, 3L— 
MANIMUM, 6. poses sess eer ces 0.0041 in. 
Mark 4T— 
Minimum ............. 0.0027 in. 
Maximum ............. 0.0034 in. 


Piston pin should be a push fit in 
connecting rod and piston. Piston has 
non-renewable bushings for pin; 
bushing in pin end of connecting rod 
is renewable. 

Side of piston head marked “Front” 
should be installed to front of engine. 

If cylinder is scored or worn 0.008 
inch, it should be rebored to next 
larger oversize of 0.015 or 0.030 inch, 
or be renewed. Standard bore diam- 
eters are as follows: 


Nominal Cylinder Standard Bore 
Bore Size 

840 MM csciesa sca owes 1.574-1.575 in. 

BU AVI. Gare eks etaeta e aS 1.8499-1.8504 in. 

50) MM as ences eae ane ators 1.9678-1.9688 in. 


BT MM sicsiesin cen deus 2.2445-2.2450 in. 
DO) MM anaga bounce seis 2.3235-2.3240 in. 
66 MM 656. airts 0s gous seco rs 2.598-2.600 in. 


KK 25. | 
~ 
mal DOOM 
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“DIRECT” GEAR CHANGE 
MECHANISM 






Fig. V27—Exploded view of typical three speed transmission used on Mark 2L, 9E and 31C. 
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CONNECTING ROD AND CRANK- 
SHAFT. To remove the connecting 
rod and crankshaft assembly, it is first 
necessary to remove the cylinder 
head, cylinder, magneto, transmission, 
drive chain and crankshaft sprocket. 
Split the crankcase halves and re- 
move the crankshaft assembly. 

It is extremely important that 
crankshaft be perfectly true and 
therefore it is recommended that 
ONLY shops equipped with the nec- 
essary special tools replace crankpin, 
connecting rod and bearing. 

To disassemble the crankshaft and 
rod assembly, it is necessary to press 
the crankpin from the crankshaft 
counterweights. Use 0.001 inch over- 
size crankpin and connecting rod if 
reusing crankshaft counterweights. 
Standard size crankpin and connect- 
ing rod are also available for service 
when new counterweights are being 
used, When reassembling, connecting 
rod side clearance should be 0.006- 
0.010 in. for 4F, 6F and 9F; 0.005-0.009 
in. for all other models. Run-out of 
crankshaft must not exceed 0.001 inch 
after assembly. 

Ball type main bearings are a tight 
push fit in crankcase halves. Heat 
crankcase halves to 250° F. in oven 
or immerse in boiling water before 
attempting to install bearings. As 
sealing of crankcase is very impor- 
tant it is advisable to always renew 
crankshaft seals whenever crankshaft 
is removed. 


CLUTCH AND GEAR BOX. If the 
clutch shaft has been disassembled 
on 4F, 6F or 9F models, it is impor- 
tant that the clutch spring retaining 
nut be adjusted so that the effective 
width of the clutch assembly is be- 
tween 3.665 and 3.680 inches when 
measured between outer end of large 
splines at left end of shaft and outer 
face of lockwasher securing the clutch 
spring retaining nut at other end of 
shaft. 
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PEDAL SHAFT THROW-OUT 
MECHANISM 





LOW GEAR WHEEL & 
COUNTERSHAFT SPROCKET 


Fig. V32—Exploded view of 3K crankshaft and two speed transmission, 
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WHITE 


250CC MODELS 





250 250 

MODEL Shooting Star Super Sport 
Displacement-cc ...... css eee eee cece eeeee 246.83 246.83 
Bore MM osoari steti eonen ES 68 68 
Stroke-MM .vccossscwsseeess ces sec t 68 68 
Number of cylinders ...........eeeeeeeeee 1 1 
Oil-fuel ratio ....ccccccccvcccesccesecccss 1 to 20 1 to 20 
Plig gapini ecneeri oent irno ae DEEE 0.024 0.024 
Pont GaP 6. s:s:ccteveisssiegerepe.Scemrorebisreeeiatere 0.012-0.020 0.012-0.020 
Ignition timing-Advance ......sssssssesess Fixed Fixed 

Degrees BIDO .ccccici sc snes oe redeeee ss 22 22 
Electrica] system voltage ........sssssssso 6 6 
Battery terminal grounded ..............+.- Negative Negative 
Tro size-fFPon «ic cdisisin cusses tesiseeawsices 3.25 X19 3.25 X19 

REG a win.g drs: A TE TA sneaee ee 3.50 X 19 3.50 X 19 
Tire pressure pSi-front ......ssessosesreses 22 22 

OGL srest ratsa EE 4 REEE ES 28 28 , 3 . 
Rear chain free playinch. :..,.ssssesres. % % Fig, ony Sea magneto sta- 
Number of speeds.........seeeeeeeeeeeeee 4 4 RO cease bn inte ; 
Weight-lbs. (Approx) .......seseeeceeeees 315 308 Tc nountigiholee Cay aC. pried col 

10. Ignition coil 5. Condenser 
MAINTENANCE eo eee Wie E 
2C. Battery charging 51. Battery charging 
SPARK PLUG. Recommended coil connector 





Fig. W1—Exploded view of carburetor used 
on 250cc models. 


spark plug for normal use is Bosch 
W240 P11S. Electrode gap should be 
0.6 MM (0.024 in.). 


CARBURETOR. Refer to Fig. W1 
for exploded view of carburetor. Main 
jet (11) size is 1.25 MM, idle jet (9) 
is 0.35 MM and needle jet (14) is 2.70 
MM. Clip (4) should be installed in 
third groove from top of needle (5). 
Idle speed is adjusted to 500-600 rpm 
at stop screw (13). Idle mixture is 
adjusted at needle (7) on right side 
of carburetor. 


IGNITION AND ELECTRICAL. Ig- 
nition breaker point gap should be 0.3- 
0.5 MM (0.012-0.020 in.). Ignition tim- 
ing (points just open) should occur 
at 22 degrees BTDC. Piston position 
is 3.0 MM (0.118 inch) BTDC when 
crankshaft is 22 degrees BTDC. Igni- 
tion timing is changed by rotating 
the stator plate in the elongated holes 
after removing flywheel and loosen- 
ing the three mounting screws. 


LUBRICATION. The engine is lu- 
bricated by mixing SAE 30 motor oil 
with the fuel. Oil to gasoline ratio 
should be 1:15 for the first 900 miles, 
1:20 after 900 miles. The gear box is 








Fig. W5—Clutch hand control lever should 
have 0.08-0.012 in. free play at A, Refer 
to text for adjustment procedure. 


1 Cable adjusters 13. Tale speed y lubricated by 1% quarts of SAE 50 
e CK nuts adjusting screw : . e 
3. Throttle closing 14. Needle jet (SAE 40 in winter) oil. 
spring 15. Plug 
A gip A 16. Starter jet CLUTCH CONTROL. Clutch con- : : 
6. Throttle slide 17. Starter jet trol hand lever should have 2-3 MM > 
aastane aes 19, Float itede 0.08-0.12 in.) free play at (A—Fig. 90 i ği 
8. Spring, 20. Float sover W5). Adjustment is normally accom- Fig. W6—Clutch adjustment is usually 
5 e jer . Starter valv i n à i ji 
10. Jet holders =. Gude S plished at cable adjuster (2—Fig. W6). accomplished at cable adjuster (2). Clutch 
11. Main jet 23. Spring x i control arm is shown at (5) and adjuster 
12, Lock nut 24. Cover If cable adjuster (2) is nearly screwed locknut at (1). 
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out of adjuster block, additional ad- 
justment is provided at clutch adjust- 
ing screw (3—Fig. W7) located under 
cover on left side. Adjustments are 
locked by nuts (1—Fig. W6 and 4— 
Fig. W7). 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
To remove the piston, first remove 
the fuel tank, exhaust pipe, carbure- 
tor, cylinder head and cylinder. Pis- 
ton and rings are available in stand- 
ard size and two oversizes. 


Piston-cylinder clearance 


Above top ring .......... 0.32 MM 
0.0126 in. 

Below third ring ........ 0.14 MM 
0.0055 in. 

Bottom of skirt .......... 0.08 MM 
0.0032 in. 

Ring end gap ........ 0.15-0.30 MM 
0.0059-0.0118 in. 

wear limit .......... 2.5 MM 
0.0984 in. 


No cylinder head gasket is used. 
Make certain that mating surfaces of 
head and top of cylinder are clean 
and smooth. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft, With crankshaft at bottom dead 
center, side play of connecting rod 
at piston pin (top) end should not ex- 
ceed 1 MM (0.04 in.). The connect- 
ing rod is removed by pressing crank- 
shaft apart. Crankshaft should be dis- 
assembled ONLY if required tools are 
available to correctly check and align 
the reassembled crankshaft. With 
crankshaft supported at ends, eccen- 
tricity at main bearings should not 
exceed 0.01 MM (0.0004 in). Crank- 
case halves should be heated before 
installing main bearings. 


CLUTCH. The clutch assembly can 
be removed after first removing the 
left crankcase cover. Primary drive 


Fig. W7—Clutch adjust- 
ment can be accom- 
plished at screw (3). 
Locknut (4) should be 
tightened after adjust- 
ment is complete. 
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Fig. W9—Exploded view 
of engine crankshaft and 
crankcase, Primary drive 
sprocket (14) drives 
inch X 
3/8 inch X 6 MM single 


clutch via 3/8 
row chain. 


. Piston pin bushing 

. Connecting rod 

Spacers (2 used) 

. Rollers (44 used) 

Spacer 

Crankpin 

. Magneto drive 

pin 

. Crankshaft seals 

. Seal housing 

. Suap rings 

. Shims 

. Main bearings 

. Seal housing 

. Primary drive 
sprocket 

. Bushing 
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Fig. W11—Exploded view of clutch assembly. Push rods (4) are interchangeable. 


. Clutch release 
arm 

. Sleeve 

. Release cam 
shaft 

. Push rods 


ac 





. Bearings (7/32 in.) 


12, Pressure plate 


. Starter ratchet 9. Clutch hub 13. Adjusting screw 
plate 10. Friction discs 14. Spring cup 
. Clutch drum (4 used) (4 used) 
and sprocket 11. Drive plate 15. Pressure spring 
. Bushing (3 used) (4 used) 


chain should be renewed if deflection 
between sprockets exceeds 10 MM (0.4 
in.). Clutch friction discs (10—Fig. 
W11) should be renewed if thickness 
is less than 3.5 MM (0.138 in.). Clear- 
ance of bushing (8) should not exceed 
0.2 MM (0.008 in.). Spring screws (16) 
should be checked after tightening. 
If pressure plate (12) is cocked, 
loosen spring screws (16) as neces- 
sary to align pressure plate. Wire 
should be installed through heads of 
all four screws (16) to prevent change 
in setting. 


SERVICE 


GEAR SELECTOR. The gear se- 
lector assembly (Fig. W12) can be re- 
moved from top of transmission with- 
out further disassembly. If transmis- 
sion jumps out of first and fourth 
gear, screws (16 & 17—Fig. W9) should 
be adjusted as follows. Shift into third 
gear and turn top stop screw (17) 
until it just touches stop plate on 
pedal shaft. Shift into second gear 
and turn bottom stop screw (16) un- 
til it just touches stop plate on pedal 
shaft. Adjustment of stop screws 


Fig. W12—Exploded view 

of shifting mechanism. 

Refer to text for adjust- 
ment. 


Snap ring 
Return spring 
Pin 
Insert 
Spring cup 
. Spacer 
. Return spring 

pin 
. Pawl spring 
. Shift pawls 

(2 used) 
10, Pawl plate 
11. Shift plate 
12, Throwout plate 
13. Retaining screws 
14, Return spring sta- 

tionary pin and plate 

15. Spacers 
16. Retaining screws 
17. Shifter housing 
18. Shifter cam 
19, Woodruff key 
20. Fork pins (2 used) 
21. Fork (right side) 
22, Shift cam detent 
23, Fork (left side) 
24, Shift lever pin 
25. Shift lever 
26.: Shift pedal 
27. Centering spacer 
28. Bushing 
29. Top cover 
30. Breather 
31. Indicator spindle 
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should be maintained by tightening 
locknuts. Shift the transmission into 
another gear and slowly release the 
shift pedal. Just before the shift pedal 
stops in the normal position, an audi- 
ble click should be heard as the shift 
pawls (9—Fig. W12) fall into the next 
slots in shift plate (11). If shift pawls 
do not fall into slots, the return spring 
stationary pin (14) must be bent 
slightly using a hammer and drift. 
Check the centering position for up- 
shift and downshift. 






























Fig, W14—Exploded view of transmission assembly. 


1. Snap rings 6. Second gear 

2. Bearings T. Third gear 

3. Shims 8. Bushing 

4, Bushings (fourth gear) 

5. Transmission 9. Fourth gear 
input shaft and 10. First gear 
first gear 11, Bushing 


(first gear) 


12. Second gear 18. Oil seal 

13. Third gear 19. Spacer 

14. Output shaft 20. Speedometer 

15. Woodruff keys drive gear 

16. Fourth gear 21. Speedometer 

17. Output sprocket driven gear 
22. Spacer 
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CRANKCASE AND GEARBOX. To 
disassemble the crankcase and gear 
box it is necessary to remove the en- 
gine. Remove both left and right 
crankcase covers, shifter assembly, 
clutch assembly, magneto and crank- 
shaft sprocket (14—Fig. W9). Refer 
to Figs. W12, W14, W15 and W16. 

The transmission assembly is shown 
in Fig. W14. Shims (3) are used to 
adjust side play of shafts. Refer to 
previous paragraph for adjustment 
procedure of gear selector. 


Fig. W15—Exploded view of kickstarter as- 
sembly, Ratchet (13) turns clutch drum 
ratchet (6—Fig, W11), 


1, Kickstarter pedal 8. Intermediate shaft 

2. Oring 9. Washer 

3. Kickstarter shaft 10, Intermediate gear 
and quadrant 11. Washer 

4, Return spring 12, Snap rings 

5. Washer 13. Ratchet gear 

6. Rubber stop 14, Spring 

7. Stop pin 15. Spring cup 








Fig. W16—Cross sectional view of trans- 
mission and kickstarter installation. 





Yamaha, Early 50 to 75cc Models MOTORCYCLE 
YAMAHA INTERNATIONAL CORP. 
Box 6600 
Buena Park, CA. 90620 
YF-1, MF-3, U5, YJ-1, YJ-2, 
MF-3, MF-3E, 

MODEL YF-1 U5 & U-5E YJ-1 YJ-2 MGIT **YG-1 
Displacement-cc ....esssesesssessecees 50 50 55 58 73 73 
Bore-MM ..... erreneren ais ies somaa 40 40 42 42 47 47 
SWOKO MIM, sreisiesse-s 0 aivierticcorsiscoinie its tva 40 40 40 42 42 42 
Number of cylinders .........seeeeeees 1 1 1 1 1 1 
Oil-fuel ratio ......... ATT 1 to 20 Oil Pump 1l to 20 Oil Pump 1 to 20 +1 to 20 
Plug gap-inch ....ccccccessccscccecees .024-0.027- 
Point gap-inch essee s e spremere nesas as 0.008-0.016 See Text: 
Ignition timing ............cecceeeeeees — Fixed 

Piston position BTDC-inch 0.071 0.079 0.071 0.079 (See text) 
Electrical system voltage ...... *12 6 6 6 6 
Battery terminal grounded ............. Negative Negative Negative Negative Negative 
EAPO (BIZ: oan eid cinjece a o apetolenoreiel @ueiel E a 2.25x17 2.25x17 2.25x17 2.50x16 2.50x17 
Tire pressure-front ........cccecceeeees 22 22 22 22 22 

Raar ciscssarsnsssin eyo 9 seers o3458 28 28 28 28 28 
Rear chain free play-inch ............. Y%-% Y-% YL N2- V2- 
Number of speeds ........ceeeeecceees 3 4 4 4 4 
Weight-lbs. (approx.) ..........eeeeeeee 161 *165 161 161 168 162 


“On U-5 models (without electric starter), electrical system is 6 volts and weight is 158 lbs. 


**Variations such as YG-ITK and YGS-1 subdivide these models. In the text, where necessary, these subdivisions will be noted. 
+Later YG-1 models are equipped with oil injection pump. 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug electrode gap is 0.024-0.027 inch 
(0.6-0.7MM) for all models. Recom- 
mended spark plug for normal use is 
NGK type B-7HZ or Champion L-81. 


CARBURETOR. A Mikuni VM type 
carburetor is used on all models. Idle 
speed is changed by turning adjuster 





Fig. Y1-1—Exploded view of typical Mi- 
kuni YM carburetor. 


1. Throttle cable 8. Starting valve 
_ adjuster 9. Main jet 
2. Idle speed 10. Fuel inlet valve 
adjuster 11, Idle mixture 
3. Idle speed rod needle 
4. Spring seat 13. Needle jet 
5. Clip 14. Pilot jet 
6. Valve needle 15. Starting jet 
7. Throttle slide 
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(2—Fig. Y1-1). Idle mixture is ad- 
justed by turning needle (11). Float 
setting (H—Fig. Y1-2) should be 
20.5MM (33 inch) for all models. Re- 
fer to Fig. Y1-1 and the following 
specifications: 

MF-3, MF-3E, U-5 and U-5E (Early 
type with idle mixture needle (11) 
on side of carburetor). 


Carburetor model .......... VM14SC 
Mark on carburetor .............. 6E 
Main ‘jet (9) isc sasaseced aes acss #100 
AIE FOE: oaet ma oscars share ea a Ske LS 2.0 
Needle jet (13) ...cssesseccoees E-0 
Jet needle (6) ......cceececeeees 3N2 
Pilot jet (14) sis saceeiwas vores #175 
Starter jet (15) ......ccccccoeee #30 
Idle mixture needle (11) normal set- 
ting—turns open .............. 1% 
Clip (5) position in needle (6)— 
grooves from top .........eeeeeee 2 





Fig. Y1-2—Float level (H) is adjusted by 
bending tang (17). 


U-5 and U-5E (Late type with idle 
mixture needle (11) at open end of 
carburetor.) 


Main Jet (9) eisai exes carosaureemies #140 
Alr jet asx < si 4 aeats sre ad eos assisi 1.0 
Needle jet (13) ........ cee eee ee E-2 
Jet needle 2... .wccsesaceccsea cele s 3G1 


Idle mixture needle (11) normal set- 


ting—turns open .............. 1% 
Clip (5) position in needle (6)— 

grooves from top ........eeeeeee 3 
YJ1 
Carburetor model .......... VM14SC 
Main jet (9) sai sic s nies ste se ease ore #95 
AIE JOE ks. ahaa Fase ETAn Scere Seah R68 0.5 
Needle jet (13) ...... cece eee eeeee E-0 
Jet needle (6) .......... cee eeee 15F1 
Pilot jet (14) ..... I AREI #15 
Starter jet (15) ...ceccsecoscene #30 


Idle mixture needle (11) normal set- 


ting—turns open .............. 1% 
Clip (5) position in needle (6)— 
grooves from top .........eeeeeee 3 
YF-1 
Carburetor model .......... VM14SC 
Main: jet (9) ocie.c care ao oasis ain tals « #95 
AE OG ara EE aa E E EEA 0.5 
Needle jet (13) coec sua sossessesse E-0 
Jet needle (6) .....ssessssesesos 15F 
Pilot jet (G4) ccscisoiserassosss #15 
Starter jet (15) .....scsscccecoe #30 
Idle mixture needle (11) normal set- 
ting—turns open .............+. 1% 
Clip (5) position in needle (6)— 
grooves from top ............ 3 


SERVICE 





Fig. Y1-3—View of electric starting stator 

assembly. Breaker point gap is changed by 

turning screw (B) after loosening the lock 

nut. Ignition timing is changed by moving 

the plate in the elongated holes after 
loosening screws (S). 


YJ2 (Early models) 


Carburetor model .......... VM14SC 
Main jét (9) c-aiuseow soso singe tare se #100 
Needle jet (13) ............006- E-0 
Jet needle (6) ........ cece eeeeee 3G1 
PiloG jet (1S) .de saa cawcteieaiees #175 
Starter jet (15) ........cceeeeee #30 


Idle mixture needle (11) normal set- 


ting—turns open .............. 1% 
Clip (5) position in needle (6)— 

grooves from top .........eeeeee 2 
YJ2 (Late models) 
Carburetor model .......... VM16SC 
Matin jet (9) corsicana vas ae os #60 
Needle jet (13) ...........eeee. E-0 
Jet needle (6) ........ ccc ee eens 3D1 
Pilot jét (14) sins sresoa sins sores #175 
Starter’ Jet (15) 6 s.os <sies adeno oi0 #15 


Idle mixture needle (11) normal set- 


tings—turns open ............. 1% 
Clip (5) position in needle (6)— 

grooves from top ............... 3 
MGIT 
Carburetor model ........ VMI15SC-1 
Mark on carburetor .............. B 
Main Jet: (0) sticcasewwsqewsece se #100 
BD JOG ied sted Goscaaies we baie ewe ewes 0.5 
Needle jet (13) .............. wee E-0 
Jet needle (6) ........... cee ee 15F1 
Pilot jet (A) seorvarnissercatin #20 
Starter jet (15) ................ #20 


Idle mixture needle (11) normal set- 


ting—turns open .............. 1% 
Clip (5) position in needle (6)— 

grooves from top .............4.. 3 
YG1 and YG1-T 
Carburetor model ........ VMI15SC-1 
Mark on carburetor .............. A 
Main jet (9) ........e cece eee #100 
ATE FOU cis scons ave. sea re) vais bare vor ovetaie sie 0.5 
Needle jet (13) ..........cccceeee E-0 
Jet needle (6) ........ceccseeees 3G1 
Pilot: jet (14) sisisscomi we tine ore #20 
Starter jet (15) .:.............. #20 


Idle mixture needle (11) normal set- 

tings—turns open .............. 132 
Clip (5) position in needle (6)— 

grooves from top 
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YG1-K and YG1-TK 


Carburetor model ........ VM15SC-1 
Mark on carburetor .............. D 
Main: jet (9) ° sie sie sis owiesisie se #100 
Air JO eiss .0s tated 0 rT rer 0.5 
Needle jet (13) ................ E-2 
Jet needle (6) .......... cece eens 3G1 
Pilot jet (I4) sessscassesenies #17.5 
Starter jet (15) sesisescssse cece #40 
Idle mixture needle (11) normal set- 

ting—turns open .............. 134 


Clip (5) position in needle (6)— 


grooves from top ................ 2 
YGS-1 and YGS-1T 
Carburetor model .......... VM15SC 
Mark on carburetor .............. SA 
Main Jet (0) aias arae #120 
AIP FOG aese sa eaan IENE 0.5 
Needle jet (13) ..........eceeeeee E-2 
Jet needle (8) ........ cece eeeeee 3G1 
Pilot jet (14) 6 sacs ccc sss ace tees #175 
Starter jet (15) .....cccevesencs #40 


ting—turns open 
Clip (5) position in needle (6)— 
grooves from top 


ee 


IGNITION AND ELECTRICAL. A 
generator-starter unit is mounted at 
the left end of the crankshaft on elec- 
tric starting MF-3E and U-5E models; 
all other models use a flywheel type 
magneto. Refer to appropriate follow- 
ing paragraphs: 


Electric Starting Models. A 12 volt 
combined starter, generator and igni- 
tion unit is mounted on the left side 
of the engine. Ignition breaker point 
gap should be 0.012-0.014 inch. To set 
the ignition timing, set piston at 
1.8MM (0.071 inch) BTDC. When pis- 
ton reaches this position, the breaker 
points should just open with ignition 
timing fully advanced. If timing is 
incorrect, loosen the two screws (S— 
Fig. Y1-3) and move the breaker plate 
assembly. Be sure to recheck after 
screws are tightened. 


All Kick Starting Models. The ig- 
nition primary coil, condenser, breaker 
points and electrical system charging 
coil are located under the flywheel at 
left end of crankshaft. Ignition 
breaker point gap should be set so 
that points just open when the piston 
is correct distance BTDC. 

Refer to the following ignition tim- 
ing positions: 


MODEL Piston Position BTDC 
pa a EE a 0.079 in. 2.0MM 
MF-3 & U-5 .... 0.071 in. 1.8MM 
J-l orsacaesanst 0.079 in. 2.0MM 
VJ E es E 0.071 in. 1.8MM 
MGIT & YG-1 .. 0.079 in. 2.0MM 


Breaker point gap is used to change 
ignition timing, but maximum gap 
should be within range of 0.008-0.016 


ADJUSTING SCREW 22 
34 3920 


OX. ADJUST 
HOLDER 


Fig. Y1-5—System bleeder screw is shown 
at 34. Refer to Fig. Y1-7 for legend. 





Adjusting washer 





Plunger 


Fig. Y1-6—Clearance (A) should be 0.008- 
0.010 inch for all models. 


inch after timing is correctly set. Some 
models have timing marks on flywheel 
and magneto stator plate. 


LUBRICATION. On models with- 
out “Autolube”, the engine is lubri- 
cated by SAE 30 motor oil mixed with 
the fuel. Normal ratio is 1:20. On 
models with “Autolube” a separate oil 
tank and metering type pump is used. 
Refer to the “Autolube” section which 
follows. 

The gear box on all models is lubri- 
cated by approximately 1 pint of Ya- 
maha Gear Oil B or SAE 20W/40 mul- 
tigrade engine oil. 


“AUTOLUBE”. The Yamaha “Auto- 
lube” is an automatically metering, 
engine lubricating system. A separate 
oil tank, an oil pump and metering 
unit and delivery nozzle is used. For 
use above 20°F., SAE 30 two-stroke 
oil is recommended. For temperatures 
below 20°F., SAE 10W/30 oil should 
be used. The oil tank should never be 
allowed to run dry. 

The automatic metering system 
varies the fuel to oil mixture from 
16:1 at full throttle to approximately 
120:1 at idle, no load. The oil pump 
and metering unit is located under 
the right side cover. 

If the “Autolube” system is drained 
or the pump unit is renewed, the air 
should be bled from the system by 
removing screw (34—Fig. Y1-5) and 
turning starter plate (16) until oil 
runs freely from the bleed hole, then 
reinstall bleed screw. 

To adjust the oil metering system, 
first adjust the engine idle speed. Ad- 
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. Pump case 

. Cover 

. Adjust pulley 
spring 

. Adjust pulley 

. Pulley guide pin 

. Adjust plate 

. Shims 

. Plunger 

. Plunger return 
spring 

. Cam guide pin 

. Plunger oil seal 

. Plunger cam 
oil seal 

. Distributor 

. Distributor oil seal 

. Starter plate 

. Drive pin 

. Check ball 

. Check valve 
spring 

. Delivery pipe 

. Banjo bolts 

. Worm wheel 

. Worm wheel pin 

. Spring 

. Worm shaft 

. Worm shaft 
collar 

. Oil seal 

. Pin 

. Drive gear 

. Worm wheel 
plate 


Fig. Y1-7—Exploded view of oil pump and metering unit used on YGS] models. Other 
models with “AUTOLUBE" are similar. 


WIRE: ADJUST SCREW 





ADJUST PULLEY GUIDE PIN 






ADJUSTING MARK 





Nig. Y1-8—The adjusting mark and guide 
pin should be aligned as shown when 
throttle is half open. 


just throttle cable to ;;-inch slack at 
hand lever end. Check minimum 
plunger stroke by turning starter plate 
(16) until clearance (A—Fig. Y1-6) 
between adjusting pulley and adjust- 
ing plate is at its minimum. Clearance 
(A) should be 0.008-0.010 inch. If 
clearance is incorrect, add or deduct 
adjusting washers shown in Fig. Y1- 
6. Synchronize pump and throttle ca- 
bles as follows: Open throttle half way 
using hand control until the “O” on 
carburetor throttle slide is at top of 
throttle bore. Adjust pump cable until 
pulley guide pin and mark align as 
shown in Fig. Y1-8. Open throttle 
fully and make certain guide pin is 
not touching end of notch. 

When disassembling, refer to Fig. 
Y1-7. Make certain worm wheel (23) 
is installed over pin as shown in Fig. 
Y1-9, 

CLUTCH CONTROLS. The auto- 
matic clutch engagement speed on 
MF-3 and U-5 should be approxi- 
mately 1800 rpm. Point of engage- 
ment is not adjustable except by re- 
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Fig. Y1-9 — Worm 

wheel (23 — Fig. 

Y1-7) should be in- 

stalled as shown 

over pin in distrib- 
utor shaft. 





Fig. Y1-11—The clutch on all models should 
be adjusted to provide 2-3 MM (0.08- 
0.12 in.) clearance at A. 





Fig. Y1-12—On manual clutch models, ad- 

justment is accomplished by turning screw 

(1) after loosening the lock nut. Adjusting 

screw (1) is accessible through hole on 

right side cover after removing the rubber 
plug. 


newing faulty parts. Refer to the ap- 
propriate paragraphs in the REPAIRS 
section. 

The clutch hand lever on all models 
except MF-3 and U-5 should have 
0.08-0.12 inch free play at (A—Fig. 
Y1-11). Adjustment is accomplished 
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used on MGIT. 
1. Front suspension 4. Lock washer 
arm 5. Screw 
2. Square stem 6. Front fork 
3. Washer 


7 6 


Fig. Y1-15—Exploded view of front sus- 
pension used on MF-3 and U-5 models. 


1234 


1. Suspension arm 6. Spacer 
2. Spacer 7. Felt (2 used 
3. Felt (2 used each side) 
each side) 8. Cover (2 used 
4, Cover (2 used each side) 
each side) 9. Suspension unit 
5. Pivot 10. Front fork 


by turning the adjusting screw (1— 
Fig. Y1-12). 

SUSPENSION. Refer to Fig. Y1-14 
and Y1-15 for suspension used on 
MGIT, MF-3 and U-5 models. 

Refer to Fig. Y1-16 for suspension 
typical of all models with telescopic 
front suspension. Each unit contains 
130cc of oil, Oil used should be a mix- 
ture of two parts SAE 60 spindle oil 


SERVICE 





Fig. Y1-16—Exploded view of suspension 
unit used on YG1 models. Other models 
with telescopic front suspension are similar. 


1. Lower tube 6. Oil seal 
2. Bushing 7. Seal washer 
3. O ring 8. Spring seat 
4. Tube nut 9. Spring 
5. Inner tube 10. Filler screw 


and eight parts SAE 30 motor oil, Fill 

the suspension unit at screw (10). 
Rear suspension units should be re- 

newed if bent, leaking or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving exhaust pipe, cylinder head 
and cylinder. Standard cylinder bore 
diameter is 40MM (1.575 inch) for 
50cc models, 42MM (1.654 inch) for 
55 and 60cc models, 47MM (1.850 inch) 
for 73cc models. Refer to the follow- 
ing specification data: 


Ring end gap ........ 0.006-0.014 inch 
Ring side clearance in grooves— 
Top ring «ccc anes 0.0016-0.0031 inch 


Second ring ....0.0012-0.0027 inch 
Piston skirt to cylinder clearance— 
MF-3 & U-5 without electric 


Starter csere 0.0012-0.0014 inch 
MF3E & U-5E with electric 

Starter «o:5 on) ecis 0.0014-0.0016 inch 
ELE LIZ 2.56 0.0014-0.0016 inch 
80ce Models .......... 0.0016-0.0017 inch 


Taper or out of round limit 0.002 inch 

Piston skirt clearance should be 
measured at right angles to piston pin 
and at tightest point in cylinder. 
Lower ring is dark (parkerized) and 
top ring is chrome plated. Rings 
should be installed with marked side 
toward top of piston. Piston must be 
installed with arrow on top aimed to- 
ward exhaust (front) port. Piston 
should be heated before installing the 
piston pin. 
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Fig. Y1-18—When assembling the crank- 

shaft, observe the dimensional data in- 

cluded in text. Dimension (A) is distance 

between outside of crankshaft counter- 

weights. Distance (B) is between inside 

of counterweights. Distance (C) is con- 
necting rod side clearance. 





Fig. Y1-19— When measuring crankshaft 

eccentricity, assembly should be supported 

in V blocks at points (S). Refer to text for 
limits. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crankshaft. 
Connecting rod, crankpin and roller 
bearing are removed by pressing 
crankshaft apart. Crankshaft should 
be disassembled only if required tools 
are available to correctly check and 
align the reassembled crankshaft. Re- 
fer to the following crankshaft speci- 
fications: 
Refer to Fig. Y1-18 
When crankshaft is assembled 
A should be ....1.6890-1.6944 inch 
B should. Be) os sis ses dass 0.315 inch 
C should be ...... 0.008-0.015 inch 
Refer to Fig. Y¥1-19 
Connecting rod play (F) ..0.031 inch 


Wear limit ....... 000. 0.118 inch 
Eccentricity limit measured at— 

Ae ste Sawa’ Wh She a Rn Gees 0.00118 inch 

Co. incense sa aden ass 0.00236 inch 

i D «satin vitae Siie}e ebavionw oye hater ets 0.00236 inch 

SE gar E Sarai S det oh 0.00118 inch 


CLUTCH (MF-3 and U-5). The au- 
tomatic clutch is located on the right 
end of the transmission input shaft. 
To remove the clutch, it is necessary 





Fig. Y1-21—Exploded view of the auto- 
matic clutch used on MF-3 and U-5 models. 


1. Snap ring 8. Release springs 
2. Clutch hub (4 used) 
3. Thrust plate 9. Pressure plate 

(2 used) 10, Clutch springs 
4. Washer (8 used) 
5. Clutch plate 11. Roller thrust plate 
6. Friction discs 12, Snap ring 

(4 used) 13. Rollers (12 used) 
7. Clutch plates 14, Clutch drum 

(3 used) 15. Spacer 

16. Nut 


to remove carburetor cover, carbu- 
retor and the engine right side cover. 
Remove snap ring (1—Fig. Y1-21) and 
withdraw friction discs (6), plates (5 
& 7) and release springs (8). Clutch 
hub (2) and drum can be removed 
after removing nut (16). 


Make certain that release spring 
pins on pressure plate (9) are not 
bent or damaged. Check all parts for 
overheating, wear and warpage. 


CLUTCH (All Models With Manual 
Clutch). The multiple disc, wet type 
clutch is located on the right end of 
the transmission input shaft. To re- 
move the assembly, it is necessary to 
remove the carburetor cover, carbu- 
retor and the engine right side cover. 


Clutch plates (11—Fig. Y1-22) are 
0.08 inch thick and friction dises (13) 
are 0.102 inch thick. Check all parts 
for evidence of overheating, wear and 
warpage. 


CRANKCASE AND GEAR BOX. 
(MF-3 and U-5). The crankcase halves 
can be separated after removing the 
engine from the frame. Remove the 
piston, clutch, rotary valve assembly, 
magneto (or starter-generator) assem- 
bly, kick starter idler gear and the 
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Fig. Y1-22 — Exploded view of manual 
clutch assembly. On YJ-1 models, only two 
friction discs (13), two cushion rings (12) 
and three clutch plates (11) are used, 


. Adjusting screw 9. Clutch hub 
. Release lever 10. End disc 
Oil seal 11. Clutch plates 


Release screw 12. 
. Ball (3% inch) 13. 
Spring plate 14, 
Nut 15. 
. Clutch spring 16. 
(6 used) 1%, 


Cushion rings 
Friction discs 
Pressure plate 
Thrust washer 
Spacer 

Clutch drum 


9 1. OUR goo ps 


gear shift mechanism. Remove the 
screws joining halves together and 
separate the crankcase halves. 

Fig. Y1-24 — Exploded 22. 

view of the three speed via: ye Boat 


transmission used in MF-3 94° way h 
and U-5 models. 25. Output sproch 


Kickstarter 


2. Cluster gear 

3. Snap rings 

4. Bearings 

6. Washer 

7. Ball retainer springs 

8. Output shaft 

9. Shift balls 
(12 used) 

10. Spacer 

12. Collar 

16. Shift rod 

19. Third gear 

20. Second gear 

21. First gear 








Fig. Y1-25—Cross sectional view of three 
speed transmission used on MF-3 and U-5 
models. 
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Output sprocket 
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22 21 23 24 25 26 27 13 


2 







Fig. Y1-26—Exploded view of YG-1 shift 

assembly. Other models are similar. The 

complete shift rod (16) is also shown in 
Figs. Y1-24 and Y1-27. 


1. Shift pedal 15. Shift plate 

2. Shaft 16. Shift rod 

3. Shim 17. Wave washer 
4. Snap ring 18. Thrust washer 
5. Washer 19. Snap ring 

6. Change fork 20. Shift lug 

7. Spring cover 21. Shift collar 

8. Spring 22. Shims 

9. Change lever 23. Lock washer 
10. Return spring 24. Nut 

11. Washer 25. Bracket 

12, Spring stud 26. Detent assembly 
13. Shaft screw 27. Neutral switch 
14. Thrust plate 28. Dust cover 


When assembling, position gears and 
shafts in the left crankcase; coat the 
mating surface with “Yamaha Bond 
No. 5” or equivalent sealer, then in- 
stall the right crankcase. When in- 
stalling kickstarter gear (22—Fig. Y1- 
24), make sure wave washer (24) is 
between washer (23) and gear. Small 
diameter of wave washer (24) should 
be toward gear (24). 


g—o 


Fig. Y1-27 — Exploded 
view of four speed trans- 
mission typical of all 
models except MF-3 and 


2. Cluster gear 

3. Snap rings 

4. Bearings 

5. Retainer 

6. Washer 

7. Ball springs 

8. Output shaft 

9. Shift balls 
(16 used) 

10. Spacer 

12, Collar 

16. Shift rod 

18. Fourth gear 

19. Third gear 

20. Second gear 

21, First gear 

25. Output sprocket 
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Fig. Y1-28—Cross sectional view of four 
speed transmission typical of all models 
except MF-3 and U-5. 

CRANKCASE AND GEAR BOX 
(All Models Except MF-3 and U-5). 
The crankcase halves can be sepa- 
rated after removing the engine from 
the frame, Remove the piston, clutch 
and rotary valve assembly. The ro- 
tary valve located on right end of 
crankshaft is attached to the crank- 
shaft with a roll pin. Care should be 
taken to prevent valve from absorb- 
ing water or becoming too dry. After 
valve is washed in a cleaning solvent, 
be sure to wipe with oil to prevent 
complete drying out. Thickness is 3.95- 
4.00MM (0.1545-0.1575 in.) and should 
be renewed if wear exceeds 0.4MM 
(0.01575 in.). Remove the magneto as- 
sembly and gear shift mechanism. Re- 
move the screws attaching halves to- 
gether and separate the crankcase 
halves, 

When assembling, position gears and 
shafts in the left crankcase, coat the 
mating surface with “Yamaha Bond 
No. 5” or equivalent sealer, then in- 
stall the right crankcase. 

Refer to Figs. Y1-27 and Y1-28 for 
views of 4 speed transmission assem- 
bly. The head of the shifter rod (16— 
Fig. Y1-27) should be directly under 
shifter ball holes in the output shaft 
(8) when detent (26—Fig. Y1-26) en- 
gages notches in shift plate (15). If 
alignment of shifter head is incorrect, 
adjustment can be accomplished by 
changing the thickness of shims (22). 
Adjustment should only be accom- 
plished with right side of crankcase 
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Fig. Y1-29—Over shift can be corrected 
by turning the eccentric screw as shown. 
Refer to text. 


removed so alignment of shifter head 
can be observed. If the shift pedal 
moves the shift plate (15) past the 
notches for detent (26), turn the ec- 
centric screw as shown in Fig. Y1-29. 


SPEED TUNING 


A "GYT" kit is available for the YG-l 
model. Some features of the YG-1 “GYT” 
kit may be incorporated into standard YG-1 
parts. The following modifications may im- 
prove performance of YG-1 models. Any 
modification of standard parts or installation 
of performance parts will void any war- 
ranty. 


SPARK PLUG. An NGK type B- 
8HN or B-9HN racing plug is recom- 
mended. Final choice of plug depends 
on carburetor jetting and other vari- 
ables. 


CARBURETOR. A 22 MM unit is 
recommended with the following jet 
sizes: 


Main: Jeb cscscrasresrosrosre #250-280 
Jet needle ..........cecceses #22 M 
Throttle slide ..............005 #25 


Jet needle clip in third groove from 
top of needle. 

It will be necessary to use the 
“GYT” kit rotary valve cover with 
the 22 MM carburetor as bore of stan- 
dard valve cover is not large enough 
to accept the larger unit. 

Match port of right crankcase with 
port in rotary valve cover. Reshape 
passages to ease air flow. 

A standard valve may be modified 
to specifications in Fig. YT1-1. 


PISTON, CYLINDER AND HEAD. 
Cut a notch 5 MM (0.197 in.) by ap- 
proximately 26 MM (1.0 in.) in rear of 
piston skirt next to rear transfer port. 
Edges of notch should match edges of 
transfer port. 


Yamaha 90 and 100cc Twins 


Fig. YT1-1—Rotary valve modifications for 
"GYT" specifications. 


. 25 degrees (Std.) 

. 100 degrees (Std.) 

. 26 degrees (Modified) 

. 121 degrees (Modified) 

. 28.5 MM (1,12 in.) radius 


juaw 


Mill head 2 MM (0.078 in.) and re- 
shape taper in combustion chamber. 
Cooling fins must also be reshaped to 
restore clearance between head and 
cylinder. 

Cut 2 MM (0.078 in.) from top of 
all transfer ports and raise exhaust 
port 3.5 MM (0.137 in.). 





YAMAHA 90 CC AND 100 CC TWINS 


MODEL 
Displacement-cc 
Bore-MM 
Stroke-MM 
Number of cylinders 
Engine oiling system 
P GAPANG asosa orsu inan Eio 
Point gap-inch 
Ignition timing 
Inches BIDO cisviiciancs ca sicinrenemans. oes 
Electrical system voltage .........+ee0e- 
Battery terminal grounded .............. 
Tir Sizo: sor serenon peer k aS 
Tire pressure-front 
Hoar a. socuscictreia gations AERES 
Rear chain free play-inch .............. 
Number of speeds ..........eeeeceeeeee 


ee ry 







ey 


ed 





YL-1, HS-1 
YL-1E HS-1B 

89 

36.5 

43 

2 

Oil Injection: 

0.024-0.027 0.024-0.027 
0.012-0.014 0.012-0.014 
Fixed Fixed 
0.071 0.071 

12 
Negative Negative 
2.50x17 2.50x18 
22 PSI 22 PSI 
28 PSI 28 PSI 
Y2.5g % 
4 5 
180 199 


Weight-lbs. (approx.) ......... cc eeeeeeee 


MAINTENANCE 


SPARK PLUGS. Recommended 
spark plug electrode gap is 0.024-0.027 
inch (0.6-0.7MM). Recommended 
spark plug for normal use in the YL-1 
is NGK type B7HZ or Champion L-81. 
Recommended spark plug for normal 
use in the HS-1 is NGK type B-9HC 
or a Champion type L-57R. 


CARBURETORS. Two Mikuni VM 
carburetors are used. Idle speed should 
be set to 1200-1500 RPM for YL-1 
models; 1100-1200 RPM for HS-1 
models. Adjust idle speed by turning 
adjusters (2—Fig. Y2-1). Make sure 


that throttle slides (7) both stop at 
the same position and exhaust pres- 
sure is the same for both cylinders. 
Idle mixture is changed by turning 
needles (11). Initial setting 2% turns 
open for YL-1 models; 11% turns open 
for HS-1 models. Turning the needle 
counter-clockwise leans the mixture. 
Carburetors must be synchronized to 
open exactly the same amount by 
turning cable guides (1) on top of 
carburetors. Float level (H—Fig. Y2- 
2) should be 0.906 inch (23MM) and is 
adjusted by bending tang (17) on 
float. Refer to Fig. Y2-1 and the fol- 
lowing standard specifications: 





Fig. Y2-1—Exploded view of Mikuni VM 
carburetor. Starting valves for both car- 
buretors are connected with rod (12). 


1, Throttle cable 8. Starting valve 
guide 9. Main jet 

2. Idle speed 10. Fuel inlet valve 
adjuster 11. Idle mixture needle 

3. Idle speed rod 12, Link rod 

4, Retainer 13. Needle jet 

5. Clip 14, Pilot jet 

6. Valve needle 15. Starting jet 

7. Throttle slide 16. Float 
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Fig. Y2-2—Float level (H) is adjusted by 
bending tang (17). 
YL-1 Carburetor 


Main jet (9) 
Pilot jet (14) sucesos tin ee eee #:17.5 
Needle jet (13) 
Valve needle (6) 
Clip (5) in third groove from top of 
needle (6). 


HS-1 Carburetor 


Main. Jet (O) ssc sve dees eae ew ter #70 
Pilot jet (TAJ cc waves rereana #20 
Needle jet (3) .............0 eee E-O 
Valve needle (6) .............. 3G9 


Clip (5) in fourth groove from top of 
needle (6). 


IGNITION AND ELECTRICAL. 
Both YL-1 and HS-1 models use a 
battery ignition system with the gen- 
erator mounted on the left end of 
the crankshaft. Breaker points and 
condensers are mounted on the gen- 
erator stator. YL-1E models are 
equipped with a starter-generator unit 
providing electric starting. 


Ignition breaker point gap should 
be 0.012-0.014 inch. Ignition should 
occur (breaker points just open) when 
the piston is. 0.071 inch (1.8MM) 
BTDC. To check ignition timing, set 
one piston at 0.071 inch BTDC and 
move the breaker point assembly in 
the elongated mounting holes after 
loosening the two attaching screws. 
Timing for each cylinder must be set 
separately and exactly the same. The 
timing marks on cam should be 
aligned with the mark on plate (P— 
Fig. Y2-4) when pistons are 0.071 inch 
BTDC, A static timing light or meter 






Fig. Y2-4—Timing marks on plate (P) and 

cam (C) should be aligned when piston is 

correct distance BTDC. Orange wire (O) 

is for left cylinder, gray wire (G) is for 
right cylinder. 
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Fig. Y2-5—-When carburetor controls are 

correctly adjusted and engine is at idle 

speed, "V" mark (1) should be aligned 

with quide pin (2). Cable adjuster is shown 
at (3). 





9 10 4 8 


Fig. Y2-7—Ciearance (A) is adjusted by 
varying shims (8). Refer to text for proper 
clearance. 


can be used to indicate breaker point 
opening. If the timing marks on cam 
and plate (P) are correctly aligned, 
a power timing light can be used to 
check ignition timing. 


LUBRICATION. The engine is lu- 
bricated by oil contained in a sepa- 
rate tank. A pump and metering unit 
pumps the oil from tank to each cyl- 
inder intake passage. The oil tank 


Fig. Y2-6—Exploded view 
of the oil injection pump 
unit. 


Pump case 
Cover 

Pulley spring 
Adjust pulley 
Guide pin 
Adjust plate 

. Snap ring 
Shims 

. Plunger 

10. Plunger return spring 
11. Cam guide pin 
12. Plunger oil seal 
13. Plunger cam oil seal 
14. Distributor 

15. Oil seal 

16. Starter plate 

17. Drive pin 

18. Check balls 

19. Springs 

20. Delivery pipes 
21. Banjo bolts 

22, Injector bolt 

23. Worm wheel 

24. Worm wheel pin 
25. Spring 

26. Worm shaft 

27. Bushing 

28. Oil seal 

29. Pin 

30. Drive gear 

31. Worm wheel plate 
32. Spring seat 
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MOTORCYCLE 


should never be allowed to run dry. 
SAE 30 two-stroke oil should be used. 
The oil pump control cable should 
be accurately adjusted to provide the 
correct amount of oil. If the cable 
adjustment is incorrect, the engine 
may be damaged. 

Before adjusting the pump control 
cable, it is important that the carbu- 
retor throttle cable guides (1—Fig. 
Y2-1) are correctly set. To adjust the 
throttle cable guides, turn idle speed 
adjusters (2) all the way down, then 
sychronize the cable guides (1) so 
that both throttle slides (7) begin to 
move at exactly the same time when 
the hand grip is turned. The throttle 
cables should have approximately z- 
inch free play at idle position after 
they are sychronized. Adjust idle 
speed to 1200-1500 RPM on YL-1 
models and 1100-1200 RPM on HS-1 
by turning both idle speed adjusters 
(2). Make sure that both throttle 
slides contact stops at the same time. 
Turn the throttle hand grip just 
enough to take up free play from the 
throttle cables (without changing idle 
speed) and check the oil pump setting 
mark and guide pin as shown in Fig. 
Y2-5. If the “V” mark (1) is not 
exactly aligned with the guide pin 
(2), loosen the lock nut and turn the 
pump cable adjuster (3) as required 
to align. 


Check the minimum plunger stroke 
by turning starter plate (16—Fig. Y2- 
5) until clearance (A—Fig. Y2-7) be- 
tween pulley and adjusting plate is at 
its minimum, Clearance (A) should 
be 0.25-0.35MM (0.0098-0.0138 inch) 
for 100cc models and 0.20-0.25 MM 
(0.0078-0.0098 inch) for 90ce models.) 
If clearance is incorrect, add or de- 
duct shims (8). 

If oil lines are drained or pump is 
removed, it is important that all lines 
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Fig. Y2-9—The clutch hand lever should 
have i-s inch free play at (A). 


be filled before starting engine. Re- 
move bleeder screw (B—Fig. Y2-5) 
and pull the pump control cable up 
out of cable guide (3). Turn starter 
plate (16) until oil without air bub- 
bles flows from the bleeder screw 
hole, then reinstall bleeder screw (B) 
and start engine. Run engine at idle 
speed until oil delivery lines (20—Fig. 
Y2-6) are free of air bubbles. 

The gear box contains 1% pints of 
SAE 30 motor oil and should be 
drained and refilled every 2000 miles. 


CLUTCH CONTROLS. The clutch 
hand lever should have 0.08-0.12 inch 
free play at (A—Fig. Y2-9). To adjust, 
remove the rubber plug from engine 
left side cover and loosen lock nut. 
Turn the adjusting screw (S—Fig. Y2- 
10) in until slight resistance is felt, 
then back screw out % turn and 
tighten lock nut. Turn the cable guide 
(G—Fig. Y2-11) until the hand lever 
free play (A—Fig. Y2-9) is correct. 


SUSPENSION. The YL-1 front sus- 
pension unit contains 130cc of SAE 30 






Fig. Y2-10—The clutch adjusting screw (S) 
is located under rubber plug in engine left 
side cover. 


Fig. Y2-11—Clutch hand lever (cable) free 
play is adjusted by turning cable quide 


Fig. Y2-12—Exploded view of the front sus- 
pension system. 


1. Filler screw 9. Spring seat 
2. Seal 10. Washer 

3. Cover 11. Oil seal 

4. Guide 12. Inner tube 
5. Gasket 13. Tube nut 
6. Cover 14. “0” ring 
7. Spring seat 15. Bushing 

8. Spring 16. Lower tube 


motor oil each. The HS-1 units contain 
150ce of oil each. Oil in the front 
forks should be drained and filled 
with new oil every 4000 miles. Refer 
to Fig. Y2-12. 


REPAIRS 


PISTONS, RINGS AND CYLIN- 
DERS. Each piston can be removed 
after removing exhaust pipe, carbu- 
retor, cylinder head and cylinder. Re- 
fer to the following specifications: 


Ring end gap ........ 0.006-0.013 inch 
Ring groove clearance— 

Top Ting ws s cpone 0.0016-0.0031 inch 

Lower ring ...... 0.0012-0.0028 inch 
Maximum cylinder bore taper or 

out of round ............ 0.002 inch 
Piston skirt to cylinder 

clearance ....... 0.0013-0.0016 inch 


Piston skirt clearance in cylinder 
bore should be measured by first mea- 
suring piston diameter at right angles 
to piston pin and cylinder bore diam- 
eter, then subtracting. The piston 
should be measured 10MM (0.4 inch) 
above bottom edge of skirt. The dark 
piston ring should be installed in 
lower groove and chrome plated ring 
should be in top groove. Make sure 
that rings correctly engage pins in the 
ring grooves. A Keystone type piston 
ring is used in the HS-1 models. See 
Fig. Y2-15A. Keystone rings cannot 
be interchanged with the standard 
type ring. The letter “K” stamped on 
piston indicates a Keystone type and 
the ring will be marked “1N” or “1T” 
for a top ring or “2N” or “2T” for a 
lower ring. Replacement pistons may 
be the Keystone type. Marks on all 
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Fig. Y2-14—Exploded view of the crank- 
shaft assembly. 


1. Crankshaft 10. Counter weight 
right end 11. Thrust washers 

2. Shims 12. Connecting rod 

3. Gasket 13. Crankpin 

4, Center housing 14. Bearing 

5. Filler 15. Main bearings 

6. Center main 16. Shims 
bearings 17. Oil seal collar 

7. Snap ring 18, “O” ring 

8. Seal 19. Crankshaft gear 

9. “O” ring 





A B C DoE F 
Fig. Y2-15— Refer to text for checking 
crankshaft for correct assembly or wear. 


rings are on the top side of ring. Pis- 
tons should be installed on connecting 
rods with arrow pointing toward 
front. Cylinder head stud nuts should 
be torqued to 90 inch-pounds. 


CONNECTING RODS ANDCRANK- 
SHAFT, The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rods, crankpins, rod 
bearings and the center main bear- 
ings are removed by pressing the 
crankshaft apart. The crankshaft 
should be disassembled ONLY if re- 
quired tools are available to correctly 
check and align the reassembled 
crankshaft. If side shake (G—Fig. Y2- 
15) at piston pin end of connecting 
rod end exceeds 0.08 inch (2MM), 
the connecting rod, crankpin and 
lower bearing should be renewed. 
Shake (G) should be 0.032-0.039 inch 
(0.8-1.0MM). Side clearance of con- 
necting rod between the crankshaft 
counter weights can be measured with 
a feeler gage. Side clearance should be 
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Fig. Y2-15A—Keystone type piston and 


ring assemblies (B) are used on 


models. 
1, Piston 2. Ring 





Fig. Y2-16 — Exploded 
view of the clutch as- 
sembly. Parts (20 & 21) 
are located in left cover. 


1. Spring screws 

. Springs 

. Pressure plate 

. Release plunger 

Nut 

. Lock plate 

. Driven plate (5 used) 


AMOUR wr 


3. Cylinder wall 


later 


Fig. Y2-20 — Exploded 

view of gear shift as- 

sembly common to four 
speed models. 


Change pedal 

Snap ring 

Washer 

Return spring 

Stop screw 

Ratchet spring 
Change shaft and arm 
. Detent spring 

. Detent pawl 
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10. Side plate 
11. Pins 

12. Shift fork 
13. Guide pin and roller 
14. Shift fork 
15. Shift drum 
16. Spacer 

17. Snap ring 
18. Plug 


8. Friction discs (4 used) 
9. Separator rings (4 used) 
10, Clutch hub 

11. Thrust plate 

12. Thrust bearing 

13. Friction ring 

14, Clutch drum 


15. Bushing 


16. Kick starter gear 
17. Thrust plate 


18. Balls 


19. Release rod 
20. Release screw 
21. Adjusting screw 


17 


18 19 20 
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Fig. Y2-18 — Exploded view of four speed transmission 
gears and shafts used in the YL-1. 


Fig. Y2-21 — Exploded 
view of five speed trans- 


mission used on HS-1 
models. 


. Drive axle 

Second gear wheel 
Spacer 

Ball bearing 

. Oil seal 

. Distance collar 

. Drive axle shim 

. Kick idle gear 

. Wave washer 
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16 17 18 


10. Needle bearing 

11, Drive axle shim 
12, First gear wheel 
13. Fifth gear wheel 
14, Gear hold washer 
15. Fourth gear wheel 
16. Third gear wheel 
17. Snap ring 

18. Bearing cover plate 
19. Main axle 

20. Fifth pinion gear 
21. Fourth pinion gear 
22. Third pinion gear 
23. Second pinion gear 
24, Push rod seal 





1, Bearing retainer 8. Fourth gear 14. Sliding gear 

2. Bearing 9. Shims 3rd) 

3. Input shaft and 10. Snap ring 15. Second gear 
first gear 11. Thrust washer 16. Output shaft 

4, Third gear 12, Kick starter 17, Fourth gear 

5. Thrust washers idler gear 18. Bearing 

6. Snap rings 13. First gear 19. Seal collar 

7. Sliding gear (2nd) 20, Output sprocket 

Q 


Fig. Y2-19—Exploded view of kickstarter. Gear (8) meshes 
with gear (12—Fig. Y2-18). 


1. Pedal 5. Spring guide 10. Spring 
2. Snap rings 6. Shim 11. Plunger 
3. Spring cover T. Wave washer i2. Ratchet 
4, Return spring &, Kick starter gear 13. Stop plate 


9. Starter shaft 
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Fig. Y2-22—Typical five 
speed shifter assembly 
breakdown used in HS-1 


models. 
9. Locating pin 
1. Stopper bolt 10. Shifting cam 
2. Third shift fork 11. Shifting cam holders 
3. Cam follower pin 12, Blind plug 
4. Second shift fork 13, Change shaft assembly 
5. First shift fork 14. Eccentric screw 
6. Neutral spring holding 15. Lock nut 
bolt 16. Oil seal 
7. Neutral detent ball 17. Snap ring 
8. Side plate 18, Change lever 


SERVICE 


TOP OF CYLINDER 







ele 
= 


E H 
c TRANSFER 
A D G 
INLET | PR 


kr- 














i 
a 


Fig. YT2-1—Diagram of cylinder porting used on YL-1 Yamaha. Refer to text for 
dimensions. 





Fig. YT2-2—An expansion chamber constructed to this set of specifications will produce 
a high RPM (peaky) performing engine. 


0.0039-0.012 inch (0.1-0.3MM). With 
crankshaft supported between lathe 
centers (S—Fig. Y2-15), maximum ec- 
centricity when measured with dial 
indicator at points (A,B,C,D,E, & 
F) should not exceed 0.0008 inch. 


CLUTCH. The multiple disc, wet 
type clutch is located on the right end 
of the transmission input shaft. To re- 
move the clutch it is necessary to 
first remove the engine right side 
cover. 

Clutch friction discs (8—Fig. Y2-16) 
are 0.158 inch (4MM) thick and should 
be renewed if less than 0.153 inch 
thick. Free length of springs (2) is 1 
inch when new for YL-1 models and 
1.24 inches on HS-1 models. Springs 
should be renewed if free length is 
less than 0.925 inch on YL-1 and 1.20 
inch on HS-1. Inspect all parts for 
wear, warpage and evidence of over- 
heating. 


CRANKCASE AND GEAR BOX. 
The crankshaft and transmission parts 
can be removed after the crankcase 
halves are separated. 

To separate the crankcase halves, 
it is necessary to remove the engine 
from the frame. Remove cylinders, 
pistons, engine side covers, generator 


assembly, clutch assembly, crankshaft 
(primary drive) gear, kickstarter (in- 
cluding the idler gear) and the shift 
shaft and linkage. Remove the screws 
that attach the halves together and 
carefully separate the halves. The 
gears and shafts should stay in place 
in the crankcase left half. Refer to 
Figs. Y2-18, Y2-19 and Y2-20. 


SPEED TUNING 


A "GYT" kit is available for the YL-1 
(100 Twin Jet) A YL-1 “GYT” kit will fit 
on HS-1 (90 twin) models and change dis- 
placement to 100cc. Many features in the 
YL-1 “GYT” kit may be machined into 
standard YL-1 parts. The following specifi- 
cations may improve performance in 
Yamaha 100cc twins. Any modification of 
standard parts or installation of perform- 
ance parts will void the manufacturers war- 
ranty. 


SPARK PLUG. An NGK type B- 
10EN or B-11EN should be used and 
shimmed with extra plug washers for 
correct fit. 


CARBURETOR. Standard YL-1 
carburetor should be used and intake 
port diameter should be carefully 
matched to carburetor bore diameter. 


Yamaha 90 and 100cc Twins 


IGNITION. Armature may be turned 
down to bare shaft and total loss ig- 
nition used or a specially constructed 
magneto is available. All unused wir- 
ing should be removed. 


LUBRICATION. Oil metering pump 
should be removed and hole plugged 
to prevent loss of transmission lubri- 
cant. Use a 15:1 or 16:1 fuel to oil 
mixture in fuel tank. Only oils in- 
tended for use in two stroke air 
cooled engines should be used. Make 
certain that oil feed holes in cylin- 
ders are also plugged. 


CYLINDER, PISTON AND HEAD. 
Cylinder head should be milled 0.060 
inch. Make certain that 20 degree 
taper is remachined in edge of com- 
bustion chamber. 

Piston skirt should be shortened by 
5 MM (0.196 inch) and only top piston 
ring should be used. Height of piston 
after modification should be 46.5 MM 
(1.83 inches) when measured along 
the side. 

Modify 100cc cylinders to the fol- 
lowing specifications: 

(See Fig. YT2-1) 

. 68 MM (2.677 in.) 
. 27 MM (1.063 in.) 
. 47 MM (1.850 in.) 
. 34 MM (1.338 in.) 
. 24 MM (0.945 in.) 
I. 25 MM (0.984 in.) 

Dimensions not shown are left stan- 
dard. 


EXPANSION CHAMBER. A high 
RPM expansion chamber may be con- 
structed using the following specifi- 
cations: 

(See YT2-2) 

. 31.5 MM (1.239 in.) 
. 226 MM (8.987 in.) 
40 MM (1.574 in.) 
. 50 MM (1.968 in.) 
66 MM (2.598 in.) 
87 MM (3.425 in.) 
62 MM (2.440 in.) 
. 20 MM (0.787 in.) 
60 MM (2.362 in.) 
95 MM (3.740 in.) 
. 80 MM (3.149 in.) 
. 40 MM (1.574 in.) 
. 70 MM (2.755 in.) 
. 90 MM (3.149 in.) 
. 150 MM (5.905 in.) 
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Yamaha YL-2, L5T and YA-6 MOTORCYCLE 
YAMAHA YL-2, L5T AND YA-6 
MODEL YL-2 & YL-2C YA-6 L5T 
Displacement-cc 97 123 97 
Bore MM) .vsiscmnudas si so deusinslan 52 56 52 
Siroka MM gcscfastui cas > aivseitinwioee.s eis winters 45.6 50 45.6 
Number of cylinders ............ceeeeeeee 1 l 1 
Engine oiling system ............eeeeeeeee š ” Autolube"" i 
PLUG GADINGN: aa.0:.0' 49 sooo howEGaE es 455808 0.024-0.028 0.020-0.024 
POint .GapANCH. occ sss iey iaaa evecien 0.012-0.014 
AQGHitON: MING) eraiaiiss: 6-05 5 sraveroreisvaianse's esset * ——-—— — Automatic Advance— 
Piston position BTDC-inch ............00% **0.071 **0.100 **0.071 
Electrical system voltage ........s.ssosee. 12 12 12 
Battery terminal grounded ..............4. Negative Negative Negative 
Tre “<BIZSMONE serees cinema eso bayer +2.50x18 3.00x16 2.75x17 
Hear! was aoview os an eens OOTI +2.50x18 3.00x16 3.00x17 
Tire pressure-front ..........e cee eeeeeccece 24-26 22 20 
RGAE seient 45 8 oon hes F545 Dale 26-28 28 28 
Rear chain free play-inch ................ -s -Ye %-1 
Number of speeds ...........ccceeeeeeees 4 4 §3x2 
Weight-lbs. (approx.) ..........cceeeeeeees ++200 264 198 


*On YL-2, ignition timing is fixed. On YL-2C, ignition timing is automatically advanced. 
“*Ignition timing for YL-2C, L5T and YA-6 is full advance (weights fully extended). 


+Tire size for YL-2C models is 3.00x18 
+-+Weight for YL-2C models is 205 lbs. 


§Transmission in the L5T is equipped with a high and low selector to make in effect a six speed 


transmission. 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug electrode gap is 0.024-0.028 inch 
(0.6-0.7MM) for all models except 
L5T which should be set at 0.020- 
0.024 inch (0.5-0.6 MM). Recom- 
mended spark plug for normal use is 
NGK type B8HC for 100cc models, 
B7HZ for 125cc models. Champion 
type L-81 or L-85 can be used. 


CARBURETOR. A Mikuni VM car- 
buretor is used. Idle speed is changed 
by turning adjuster (2—Fig. Y3-1). 
Idle mixture is adjusted by turning 
needle (11). Float setting (H—Fig. 
Y3-2) should be % inch (22MM) for 
100cc models, 0.984 inch (25MM) for 





Fig. Y3-1—Exploded view of typical Mi- 
kuni carburetor. 


1. Throttle cable 8. Starting valve 
guide 9, Main jet 

2. Idle speed adjuster 10. Fuel inlet valve 

3. Idle speed rod 11. Idle mixture needle 

4, Retainer 13. Needle jet 

5. Clip 14, Pilot jet 

6. Valve needle 15. Starting jet 

T7. Throttle slide 16. Float 
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125cc models. Refer to Fig. Y3-1 and 
the following specifications: 


YL-2 

Mam Jet (ON oios ener ers #120 
Pilot Jet (LE) s secs seve. teins ienee #20 
Starter jet (18) ss sss ssvees cca #40 
Needle jet (13) ..sswseivssw saws s D-0 
Valve needle (6) ............... 3D3 


Clip (5) in third groove from top of 

needle (6). 

Idle mixture needle (11) initial set- 
ting is 1% turns open. 


YL-2C 


Main Jet (9) oa. sree: 5 ties soya amin groan ane #95 
Pilöt Jet: (L4) eesse vanessa gecceware #30 
Starter jet: (15) 2c tai swe scimesus #40 
Needle JECA) rrari akasa N-8 
Valve needle (6) .............. 4D2 


Clip (5) in third groove from top of 
needle (6). 

Idle mixture needle (11) initial set- 
ting is 134 turns open. 

Some YL2-C carburetors have been 
modified to improve transitional per- 
formance from low to high RPM. 
Standard needle jet (13) is drilled 


lengthwise with a #36 drill and air 


17 16 





Fig. Y3-2—Refer to text for correct float 
height (H). Height is changed by bending 
tang (17). 


holes in side of needle jet drilled out 
with a #60 drill. Small brass plug at 
bottom center of throttle bore open- 
ing (air bleed plug) is center punched 
and drilled out with a #60 drill. Main 
jet should be a #130 or #140 long 
type. 


YA-6 

Main: jet (9) ....sscaetectea nae #190 
Piot Ot! (VA). -orana waoe aes #30 
Starter Jet. (15) accesses sieves #110 
Needle jet (U8): ariossowses srame 0-0 
Valve needle (6) ............008- 4J6 


Clip (5) in third groove from top of 
needle (6). 

Idle mixture needle (11) initial set- 
ting is 1% turns open. 


L5T 

Main FOG CO): cory ssid araicesevere ace oot #180 
Pilot jet (14) .xdssweemcsnws args #20 
Starter jet (15) ..........cceeee #40 
Needle jet (13) .............06. 0-8 
Valve needle (6) ..........045. 4D2 


Clip (5) in third groove from top of 
needle (6). 

Idle mixture needle (11) initial set- 
ting is 3%4-turn open. 


IGNITION AND ELECTRICAL. The 
generator and battery ignition system 
breaker points are located on the left 
end of crankshaft on YL-2 models. 
Models YL-2C, YA-6 and LST are 
equipped with a combination starter- 
generator unit similarly mounted. 
Models with electric starter are pro- 
vided with a centrifugal (automatic) 
ignition advance; while ignition tim- 
ing is fixed and does not change on 
YL-2 models without electric starter. 

Ignition breaker point gap should 
be 0.012-0.014 inch. Ignition timing 
should occur (breaker point just open) 


SERVICE 


Fig. Y3-4—Exploded view 
of starter-qgenerator used 
on YL-2€ and L5T mod- 
els. The unit used on 
YA-6 is similar. The gen- 
erator used on YL-2 mod- 
els is similar except igni- 
tion cam (2) does not 
have advance mechanism. 


. Retaining screw 

Cam and advance unit 
Breaker points 
Condenser 

Lubricator 

Brush spring 

Brush 

. Timing plate 

Field and stator 

. Armature 


Seeroraeyr 


= 


when the piston reaches 0.071 inch 
(1.8MM) BTDC on YL-2, YL-2C and 
L5T models. Ignition timing on YA-6 
models should occur when piston is 
0.100 inch (2.4MM) BTDC. When 
checking ignition timing on electric 
starter models, make certain that the 
centrifugal advance weights are com- 
pletely extended (out) in the fully 
advanced position. 


Fig. Y3-6—View of the "Autolube" oil in- 
jection pump. Refer to text for bleeding 
and adjusting procedure. 

H. Bleeding hole 


M. Mark 
5. Guide pin 


16, Starter plate 
32. Pump control cable 
33, Cable guide 





Fig. Y3-7—Feeler gage (G) is used for 
checking the minimum plunger stroke. Shims 
can be added or subtracted after remov- 
ing nut (N) and adjusting plate. Refer to 
text. 








LUBRICATION, The engine is lu- 
bricated by oil contained in a sepa- 
rate tank which is pumped into the 
inlet passage in the rotary valve cover 
plate. For use above 20°F., SAE 30 
two-stroke oil is recommended. For 
temperatures below 20°F., SAE 10W/ 
30 oil should be used. The oil tank 
should never be allowed to run dry. 

The automatic metering system var- 
ies the oil ratio depending upon throt- 
tle setting. The oil pump and meter- 
ing unit is located under the right 
side (carburetor) cover. 

If the “Autolube” system is drained 
or the pump unit is renewed, the air 
should be bled from the system as 
follows: Remove screw from bleeder 
hole (H—Fig. Y3-6), pull pump con- 
trol cable (32) up out of the guide 
(33) and turn starter plate (16) until 
oil without air bubbles flows from 
hole (H). Reinstall the bleeder bolt. 


Fig. Y3-8—Exploded view 
of the "Autolube™ oil in- 
jection pump. 


. Pump body 
Cover 

Pulley spring 
Pulley 

Guide pin 
Adjust plate 
Wave washer 
Shims 

. Plunger 

10. Plunger return spring 
11, Plunger pin 

12, Plunger oil seal 

13. Plunger cam oil seal 
14. Distributor 

15. Distributor oil seal 
16. Starter plate 

17. Drive pin 

18. Check ball 

19. Check valve spring 
20. Delivery pipe 

21. Banjo bolts 

22. Thrust plate 

23. Worm wheel 

24, Worm wheel pin 

25. Spring 

26. Worm shaft 

27. Worm shaft bushing 
28. Oil seal 
29. Pin 

30. Drive gear 


WAI Oe Cobo t 


31. Nut 
32, Control cable 


33. Cable guide 
34. Bracket 


Yamaha YL-2, L5T and YA-6 


Start engine and run at idle speed 
while pulling pump cable (32) up until 
oil lines are completely free of air 
bubbles. If bubbles can not be re- 
moved from the pressure line, check 
for leaking pump seals or inlet oil line. 
The pump must be correctly ad- 
justed to provide the correct amount 
of oil for proper lubrication. Adjust- 
ment should be checked every 2,000 
miles. To adjust, proceed as follows: 
Check the plunger minimum stroke 
by turning the starter plate (16—Fig. 
Y3-7) until clearance between pulley 
and adjusting plate is at its minimum, 
then measure clearance with a feeler 
gage as shown at (G). If clearance is 
not within limits of 0.008-0.010 inch 
(0.20-0.25 MM), vary the number of 
shims (8—Fig. Y3-8). After plunger 
minimum stroke is correctly set, twist 
the throttle until top of “O” mark 
stamped on carburetor slide is at top 
of carburetor bore and check align- 
ment mark (M—Fig. Y3-6). Mark (M) 
should be exactly aligned with guide 
pin (5). If not aligned, loosen the 
lock nut and turn cable guide (33) 
until mark is aligned with guide pin. 
Yamaha Gear Oil or SAE 20W/40 
engine oil should be used in the gear 
box on all models, Capacity is approx- 
imately 3⁄4 quart for YL-2, YL-2C and 
L5T models; 14% quarts for YA-6. 


CLUTCH CONTROLS. The clutch 
hand lever should have 7-% inch 
(2-3MM) free play at (A—Fig. Y3- 
10). To adjust, remove the rubber 
plug from engine left side cover on 
YA-6 models or the carburetor (right 
side) cover on YL-2, YL-2C and L5T 
models. Loosen the lock nut and turn 
the adjusting screw (under the rubber 





35. Bleeder screw 
36. Plate 


37. Snap ring 
38. Spring seat 
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Fig. Y3-10—The clutch should be adjusted 
to provide 7;-'s-inch free play at (A). 





Fig. Y3-12—Exploded view of the front 
suspension used on YL-2 models. Other 
models are similar. 


1, Filler screw 10. Spring seat 
2. Bearing balls 11. Washer 

3. Gasket 12, Oil seal 

4, Cover 13. Nut 

5. Washer 14, “O” ring 
6. Gasket 15. Bushing 

7. Cover 16. Inner tube 
8. Spring seat 17, Lower tube 
9. Spring 





Fig. Y3-14—Exploded view of the crank- 
shaft used on 100cc models. Other models 
are similar. 


. Main bearings 8. Lower bearing 


. Thrust washers 
. Connecting rod 


drive gear 


1 

2. Shims 9. Piston pin bearing 

3. Crankshaft 10. Rotary valve disc 
left end 11. Valve collar 

4. Crankshaft 12. Valve drive pin 
right end 13. “O ri 

> Crankpin 14. Crankshaft primary 

T 
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plug) until slight resistance is felt, 
then back the screw out Y4 turn and 
tighten lock nut. Adjust the cable 
guide to provide the correct amount 
of free play at (A—Fig. Y3-10). 


SUSPENSION. Each front suspen- 
sion unit contains 145cc of oil on YL- 
2 and YL-2C models; 165-175ce of 
oil on YA-6 models; 140cc of oil on 
L5T models. Oil used should be a 
mixture of 8 parts SAE 30 motor oil 
and 2 parts of SAE 60 spindle oil. 
Oil should be drained every 4,000 
miles and new oil filled through hole 
for screw (1—Fig. Y3-12). Nineteen 
bearing balls (2) are used in each 
race, 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving the exhaust pipe, cylinder 
head and cylinder. Standard cylinder 
bore diameter is 52MM (2.05 inches) 
for 100cc models; 56MM (2.20 inches) 
for 125cc models. Refer to the follow- 
ing specification data: 

YL-2 and YL-2C 
Ring end gap— 
Both TINGS: «20534 citea 0.15-0.35MM 
(0.006-0.014 in.) 
Ring side clearance in groove— 


DOD orot tE SANE 0.04-0.08MM 
(0.0016-0.0032 in.) 
Second) oerni Eaa wes 0.03-0.07MM 


(0.0012-0.0028 in.) 

Piston skirt to cylinder 
clearance ........... 0.025-0.030 MM 
(0.0010-0.0012 in.) 

Taper or out of round 


LITE sce race rere 0.05MM (0.002 in.) 
L5T 
Ring end gap— 

both rings .......... 0.15-0.50MM 


(0.006-0.019 in.) 
Ring side clearance 

in groove— 
both rings ........... 0.04-0.08MM 
(0.0016-0.003 in.) 

Piston skirt to 
cylinder clearance ... 0.40-0.45 MM 
(0.016-0.017 in.) 


Taper or out of 


round limit .... 0.05 MM (0.002 in.) 
YA-6 
Ring end gap— 
LOD seria avers store Whe; siete, ia 0.15-0.30MM 
(0.006-0.012 in.) 
Second. oc 6 sas ewsswsnas 0.10-0.20MM 


(0.004-0.008 in.) 

Piston skirt to cylinder 
clearance ............. 0.03-0.04MM 
(0.0012-0.0016 in.) 

Taper or out of round 
TUIG ai aara aes 0.05MM (0.002 in.) 
Piston skirt to cylinder clearance 
should be measured by first measur- 
ing piston diameter 10MM (0.4 inch) 


MOTORCYCLE 





12 13 14 15 


Fig. Y3-16—Exploded view of clutch used 
on 100cc models. Refer to Fig. Y3-17 for 
125cc models. 


1. Adjusting screw 10. Separator rings 
2. Clutch lever (4 used) 
3. Oil seal 11. Clutch plates 
4. Release screw (3 used) 
5. Spring plate 12. Pressure plate 
6. Spring 13. Thrust washer 
7. Clutch hub 14. Thrust bearing 
8. Clutch plate 15. Spacer 
(thick) 16. Clutch drum 
9. Friction discs 17. Thrust washer 
(4 used) 


from bottom of piston at right angles 
to piston pin and cylinder bore di- 
ameter, then subtracting. If cylinder 
is bored for oversize piston and rings, 
edges of all ports should be rounded 
slightly to prevent ring from catch- 
ing. Chrome plated piston ring should 
be installed in top groove and dark 
colored ring in second groove. Rings 
should be installed with marks on 
side toward the top of piston. Piston 
must be installed with arrow on top 
aimed toward front. The cylinder head 
retaining stud nuts should be torqued 
evenly to 180 inch-pounds. 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rod, crankpin and 
roller bearing are removed by press- 
ing crankshaft apart. Crankshaft 
should be disassembled only if re- 
quired tools are available to correctly 
check and align the reassembled 
crankshaft. If the connecting rod side 
shake at piston pin end exceeds 2MM 
(0.079 inch) on 100cc models or 3MM 
(0.118 inch) on 125cc models, the con- 
necting rod crankpin and lower end 
bearing should be renewed. The 
crankshaft eccentricity should be less 
than 0.083MM (0.0012 inch) when 
measured at main bearing journals 
with crankshaft supported between 
lathe centers. 


CLUTCH. Refer to Fig. Y3-16 for 
clutch used on 100cc models or Fig. 
Y3-17 for clutch used on 125cc 
models. The clutch is mounted on the 
right end of the transmission input 
shaft on all models. 

Standard thickness of friction discs 
(9—Fig. Y3-16 or Y3-17) is 0.138 inch 
(3.5MM) for 100cc models, 0.157 inch 
(4.0MM) for 125cc models. Friction 
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15 14 13 4 


i) Fig. Y3-19 — Cross sec- 
DOGLAN AA tional drawing of the 
transmission used on YL-2 

3 and YL-2C models. 


Fig. Y3-17—Exploded view of clutch used 
on YA-6 models. 


1. Adjusting screw 10. Clutch plates 
2. Release lever (5 used) 
3. Balls 11. Separator rings 
4, Release rod (4 used) 
5. Release plunger 12. Pressure plate 
6. Springs 13. Bearings 
7. Clutch hub 14, Snap rings 
9. Friction discs 15, Spacer 

(4 used) 16, Clutch drum 


Fig. Y3-18—Exploded view of transmission used on YL-2 and YL-2C models. Refer to Fig. Y3-19 for cross sectional view. 


1. Kick starter gear 7. Fourth gear 14. Kick starter 20. Output shaft 27. Shift fork 33. Shift arm and 
2. Input shaft and 8. Shims idler gear 21. Fourth gear 28. Guide pin and shaft 

first gear 9. Snap ring 15. Bearing 22. Oil seal roller 34. Return spring 
3. Third gear 10. Bearing 16. Shims 23. Collar 29. Shift fork 35. Washer 
4, Washers 11. Plug 17. First gear 24. Output sprocket 30. Shift drum 36. Snap ring 
5. Snap rings 12. Snap ring 18. Sliding gear (3rd) 25. Detent 31. Dowel pin 37. Oil seal 
6. Sliding gear (2nd) 13, Thrust washer 19. Second gear 26. Shift pins 32. Washer 38, Change pedal 
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3 ES 32 E 


z iza 
SVA ES l 
Fig. Y3-20 — Cross sec- 
tional view of YA-6 four 
speed transmission. Num- 
ber above or below gears 
is number of teeth on that 
gear. 






SPRING PUSH SCREW 


pa SHIFT FORK RETURN SPRING 


A iy 
ATT SPRING 
Y t 
7 INDEX PLUNGER 
E4 Le 








PAWL HOLDER 

VR SHIFT PAWL : 

A SPRING F ig. Y3-25 = Exploded 
Y CKANGE LEVER view of transmission used 

SHIFT PAWL in L5T. 





1. Bearing cover plate 

2. Ball bearing 

3. Main axle 

4. Third pinion gear 12, First gear wheel 20. Steel ball 

5. Second pinion gear 13. Second gear wheel 21. Drive gear #2 
6. Shim 14, Counter axle 22. Gear drive pin 
7. Pinion assembly 15. Shift spring 23. Drive axle 

8, Needle bearing 16. Shifter head 24, Shift rod oi] seal 
9. Kick idle gear 17. Shifter rod 25, Ball bearing 
10. Drive axle shim 18, Shifter collar 26, Distance collar 
11, First gear wheel 19. Drive gear #1 27. Shifter knob 


discs less than 0.126 inch (3.2MM) 

HIRD GEAR thick on 100cc models or 0.146 inch 
(3.7MM) thick on 125cc models should 
KICK GEAR be renewed. Free length of new clutch 
KICK starter Spring on 100cc models is 28.2 MM 
AXLE (1.14 inch). On YA-6 free length of 
new clutch spring is 31.5 MM (1.24 
inch). On YL-2 and YL-2C models, 
clutch springs should be renewed if 
free length is more than 0.08 inch 
(2MM) shorter than new spring. On 
YA-6 models, springs should be re- 
newed if free length is more than 0.12 
Fie. Y3<23—When assemblin YA 6 kick inch (83MM) shorter than new spring. 
starter, align marks on ade and ratchet On L5T models, clutch sp ring should 
wheel as shown. „be renewed if free length is more 


Fig. Y3-21 — Cross sec- 
tional view of gear shift 
mechanism used on YA-6. 






ALIGNMENT 


m~o $n 


THIRD GEAR 









KICK GEAR 
KICK RATCHET WHEEL 


SPRING COVER 
OIL SEAL 





Fig. Y3-24— Cross sec- 
tional view of YA-6 kick- 


Fig. Y3-22—Exploded view of YL-2 and 
starter. 


YL-2C kick starter. Gear (8) meshes with 







idler gear (14—Fiq. Y3-18). n.n 

1. Kick starter pedal 8. Kick starter gear 77 Î i= = as 
2. Snap rings 9. Shaft and pawl Ga |_| Z 
3. Spring cover holder MEUT == DAA 
4. Return spring 10. Pawl VII MILLLL LLL VER 
Spring guide 11. Pawl plunger and A KICK CRANK 

5 m spring 
T. Spring washer 12. Pawl stop RATCHET WHEEL GUIDE 
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Yamaha 125, 180 and 200 Twins 





Fig. YT3-1—Areas of piston to be modified. Cuts (A, B & C) should only be as wide as 
transfer ports and extend 10 MM across top of pistons. Cuts should be 2 MM deep at 
edge of piston and taper to zero at end of cut. 


than 0.04 inch (1MM) shorter than 
new spring. 

Be sure that separator rings (11— 
Fig. Y3-16 or Y3-17) are not twisted 
when installed. 


CRANKCASE AND GEAR BOX. 
The crankcase halves can be separated 
after removing the engine from the 
frame. Remove the piston, clutch and 
rotary valve assembly. The rotary 
valve is located on the right end of 
the crankshaft with a roll pin. Care 
should be taken to prevent valve disc 
from becoming too dry or absorbing 
water. After valve is washed with 
solvent, be sure to wipe with oil to 


prevent complete drying out. Remove 
the generator and ignition assembly, 
output sprocket and shift linkage. On 
YL-2 and YL-2C models, remove the 
kick starter idler gear from right end 
of output shaft. On all models, remove 
screws attaching crankcase halves to- 
gether, then carefully separate the 
halves. Refer to Figs. Y3-18 and Y3- 
19. 

The L5T is equipped with a 3 speed 
high and low range transmission. A 
lever on the left side of the case 
changes the gear ratio to high or low. 
See Fig. Y 3-25 for breakdown. The 
primary shifting linkage is very sim- 
ilar to the YL-2 models. 


SPEED TUNING 


A "GYT" kit is offered for YL-2 and YL-2C 
models. Many features of the kit may be 
incorporated in standard parts. The follow. 
ing modifications may improve performance 
of these 100cc rotary valve singles, Any 
modification of standard parts or installation 
of performance parts will void the manufac- 
turers warranty. 


CARBURETOR: Use of a VM22 SC 
is recommended with the following 


specifications: 

Main jeb sos ss eeel 0 rasa’ smesna nai #160 
Jet needle asi ssssaseras sages arava wieve 4J6 
Needle jet sises ais cis cisis sisias ws 0-0 


Jet needle clip in second groove from 
top of needle. 

Intake bellmouth of carburetor 
should be shortened by 9 MM (0.35 
inch) for better breathing. 


CYLINDER, PISTON AND HEAD. 
Milling of the head is not recom- 
mended. 

Remove 2 MM (0.078 inch) from 
top of exhaust port in cylinder liner. 

Remove 7 MM (0.275 inch) from 
piston skirt all the way around pis- 
ton (I-Fig. YT3-1) and remove 2 MM 
(0.078 inch) from areas (A, B & C) 
adjacent to transfer ports. Cuts (A, B 
& C) in top of piston should be 2MM 
deep at edge (E) and taper to nothing 
in length (D) 10MM. Cuts should only 
be as wide as transfer ports in cylin- 
der. Use only top (chrome) piston 
ring. 





YAMAHA 125, 180 AND 200 CC 
TWO CYLINDER MODELS 


MODEL 
Displacement-cc ......ssecssosecsoeossooo 
Bore-MM ....ssececcccccceees a EE ET 
Stroke-MM 
Number of cylinders ..........seeeeeeeees 
Engine oiling system ........essesessssese 
Plug gapiinch sssousssssasssstwsoenisarss 
Point gap-inch .sjiseesesccsecvicivescsecs cee 
Ignition, timing’ sssascsnnsss ssasaieenccsss 
Piston position BTDC-full advance 
Electrical system voltage 
Battery terminal grounded 
Tire size-front ... 
Rear 





Cee meee eer eres erece 


| 





Roar oc cssiaawwswsioss T TESSA 5 
Rear chain free play-inch 
Number of speeds ........cccsescscccceee 
Weight-lbs. (approx.) 


Ce a) 


er ey 


"Increase rear tire pressure to 28 psi when carrying passenger. 


MAINTENANCE 


SPARK PLUGS. Recommended 
spark plug electrode gap is 0.020- 
0.023 inch. Recommended spark plug 
is NGK type B-9HC for YAS1-C and 
AS2C models; NGK type B-7HZ for 


CS3B and CS3C models; B-8HC for 
other models. 


CARBURETOR. Two Mikuni VM 
carburetors are used. Idle speed should 
be set to 1,100-1,300 RPM by turning 
screws (2A—Fig. Y4-1) or adjusters 
(2C). Make sure that both stop at 
exactly the same position and exhaust 





YCS1é YAS1&é CS3B 
YCS1-C YAS1-C AS2C CS3c 
180 124 124 195 
50 43 43 52 
46 43 43 46 
2 2 2 2 
Oil Injection: 

0.020-0.023 0.020-0.023 0.020-0.023 0.020-0.023 
0.012-0.014 0.012-0.014 0.012-0.014 0.012-0.016 
Automatic-Advance Automatic Advance Automatic-Advance Automatic-Advance 
0.070 inch 0.070 inch 0.070 inch 0.070 inch 
12 12 12 12 
Negative Negative Negative Negative 
2.50x18 2.50x18 2.75x18 2.75x18 
2.75x18 2.75x18 3.00x18 3.00x18 
22 22 22 24 

*26 26 26 28 
Yn. Y2- % A 
5 5 5 5 
262 216 220 262 


pressure is the same for both cylin- 
ders. Idle mixture is changed by turn- 
ing needles (11). Initial setting is 134- 
2 turns open. Turning the needle 
counter-clockwise leans the mixture. 
Carburetors must be synchronized to 
open exactly the same amount by 
turning cable guides (1) on top of 
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Fig. Y4-1—Exploded view 
of Mikuni VM carburetor. 12 
Starting valves for both 8 j 
carburetors are connected 8 

with rod (12). 3 


1. Throttle cable 
guide 

2A. Idle speed screw l 
2C. Idle speed adjuster ‘sg 
3. Idle speed rod 

4, Retainer 

5. Clip 

6. Valve needle 

7. Throttle slide 

8. Starting valve 

9. Main jet 
10. Fuel inlet valve 

11. Idle mixture needle 
12. Link rod 

13. Needle jet 

14, Pilot jet 

15. Starting jet 

16, Float 








Fig. Y4-2—Float level (H) is adjusted by 

bending tang (17). 
each carburetor. To synchronize, be- 
gin by turning both idle speed screws 
(2A) out or idle speed adjusters (2C) 
all the way down, Adjust cable guides 
(1) to begin raising both throttle 
slides at the same time. Throttle cables 
must have some slack (free play). 
After carburetors are correctly syn- 
chronized, adjust idle speed and pump 
control cable. 

Float level (H-Fig. Y4-2) should be 
% inch (22MM) for YAS1 and CS3 
models, # inch (23MM) for YCS1 
models), #3 inch (21MM) for YCS1-C 
models and 1 inch (25.3 MM) on AS2C 
models. Float height is adjusted by 
bending tang (17) on float. Refer to 
Fig. Y4-1 and the following standard 


specifications: 

YAS1, YAS1-C & AS2C 

Main jet (9) ............ .... #95 
Pilot jet (14) .......cc eee eens #175 
Needle jet (13) ............06. 0-0 
Valve needle (6) ............. 4D9 
Clip (5) in fourth groove from top of 
needle (6). 

¥CS1 

Mäin jet (CB) varsas esaea aws #65 
Pilot jet (I4) scccissccsinmisas #20 
Needle jet (13) ............... 0-0 
Valve needle (6) ..........6.. 4D2 
Clip (5) in third groove from top of 
needle (6). 

YCS1-C, CS3B & CS3C 

Main jet (9) ..........eeeeee #65 
Pilot jet (14) o ocee swe crave wren sreare #30 
Needle jet (13) ............005. N-6 
Valve needle (6) ............ . 4D10 


Clip (5) in third groove from top of 
needle (6). 
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Fig. Y4-5—When carburetor controls are 

correctly adjusted and engine is at idle 

speed, mark (1) should be aligned with 

guide pin (2). ae ones is shown at 
3). 


IGNITION AND ELECTRICAL. The 
alternator on YAS1 and AS2C models 
is located at left end of crankshaft. 
On YCS1 and CS3 models, the DC 
generator-starter unit is located at 
the left end of the crankshaft. On all 
models, the ignition breaker points 
and condensers are mounted on the 
stator plate and the ignition cam is 
attached to the end of the generator 
armature (rotor on YAS1 and AS2C 
models). 


Fig. Y4-6—Exploded view 
of the oil injection pump 
unit. 


. Pump case 
Cover 

. Pulley spring 
Adjust pulley 

. Guide pin 

. Adjust plate 

. Snap ring 
Shims 

. Plunger 

10. Plunger return spring 
11, Cam guide pin 
12, Plunger oil seal 
13. Plunger cam oil seal 
14. Distributor 

15. Oil seal 

16. Starter plate 
17. Drive pin 

18. Check balls 

19. Springs 

20. Delivery pipes 
21. Banjo bolts 

22. Injector bolt 

23. Worm wheel 

24, Worm wheel pin 
25. Spring 

26. Worm shaft 

27. Bushing 

28. Oil seal 

29. Pin 

30. Drive gear 

31. Worm wheel plate 
32. Spring seat 
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Ignition breaker point gap at widest 
opening should be within limits shown 
in condensed data table. Ignition tim- 
ing should be set as follows: Turn the 
crankshaft until the left piston is 0.070 
(1.8MM) before top dead center. Pull 
the advance weights out to full ad- 
vance position and block in this posi- 
tion. If the breaker points are not just 
open, loosen the mounting screws and 
move the front set of breaker points 
in the elongated holes until points just 
begin to open. Timing for the right 
cylinder is set in a similar way with 
dial indicator in right spark plug hole 
and moving the rear set of breaker 
points. 


LUBRICATION. The engine is lu- 
bricated by oil contained in a sepa- 
rate tank. A pump and metering unit 
pumps oil from the tank to each cyl- 
inder inlet passage. The oil tank 
should never be allowed to run dry. 
SAE 30 two-stroke oil should be used. 
The oil pump control cable should be 
accurately adjusted to provide the 
correct amount of oil. If the cable ad- 
justment is incorrect, the engine may 
be damaged. 

Before adjusting the pump control 
cable, it is important that the throttle 
cable guides (1—Fig. Y4-1) are cor- 
rectly set, To adjust the throttle cable 
guides, turn the idle speed screws 
(2A) out or idle speed adjuster (2C) 
all the way down, then synchronize 
cable guides (1) so that both throttle 
slides (7) begin to move at exactly 
the same time when the hand grip is 
turned, The throttle cables should 
have approximately j4-inch free play 
after they are synchronized. Adjust 
the idle speed to 1,100-1,300 RPM by 
turning both idle screws (2A) or ad- 
justers (2C). Make certain that both 
throttle slides stop at exactly the 
same time. Turn the throttle hand 





SERVICE 












7 





fa 

PANE A] 
LL) 
[peenak7/1 IM 





9 10 4 8 


Fig. Y4-7—Clearance (A) is adjusted by 
varying shims (8). 





Fig. Y4-9—The clutch hand lever should 
have 75-'/s-inch free play at (A). 


grip just enough to take up free play 
from the throttle cables (without 
changing idle speed) and check the 
oil pump setting mark and guide pin 
as shown in Fig. Y4-5. If the mark (1) 
is not exactly aligned with guide pin 
(2); loosen the lock nut and turn the 
pump cable adjuster (3) as required 
to align. 

Check the minimum plunger stroke 
by turning starter plate (16) until 
clearance (A—Fig. Y4-7) between 
pulley and adjusting plate is at its 
minimum, Clearance (A) should be 
0.20-0.25MM (0.008-0.010 inch). If 
clearance is incorrect, add or deduct 
shims (8). 

If oil lines are drained or pump is 
removed, it is important that all lines 
be filled before starting engine. Re- 
move bleeder screw (B—Fig. Y4-5) 
and pull the pump control cable up 
out of cable guide (3). Turn starter 
plate (16) until oil without air bub- 
bles flows from the bleeder screw 
hole, then reinstall bleeder screw (B) 
and start engine. Run engine at idle 





Fig. Y4-10—The clutch adjusting screw (S) 
is located under left side cover. Hand lever 
free play is adjusted at cable quide (G). 












speed until oil delivery lines (20— 
Fig. Y4-6) are free of air bubbles. 

The gear box contains 1.6 pints of 
SAE 30 or 10W/30 motor oil and 
should be drained and refilled every 
2000 miles. 


CLUTCH CONTROLS. The clutch 
hand lever should have ;4-% inch 
free play at (A—Fig. Y4-9). To adjust, 
remove the engine left side cover and 
loosen lock nut. Turn the adjusting 
screw (S—Fig. Y4-10) in until slight 
resistance is felt, then back screw out 
¥% turn and tighten lock nut. Turn 
the cable guides at ends of cable until 
the hand lever free play (A—Fig. Y4- 
9) is correct, 


SUSPENSION. Front suspension 
units on CS3C and CS3B models con- 
tain 175cc of fluid each. Units on all 
other models contain 160cc of oil each. 
The oil used should be a mixture of 
80% SAE 30 motor oil and 20% SAE 
60 spindle oil. 


REPAIRS 


PISTONS, RINGS AND CYLIN- 
DERS. Each piston can be removed 
after removing exhaust pipe, carbu- 
retor, cylinder head and cylinder. Re- 
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Fig. Y4-12 — Exploded 

view of the front suspen- 

sion system used on most 
models. 


Filler screw 
Seal 


Cover 
Guide 
Gasket 
Cover 
Spring seat 


SERSAKEPY 


Sp 

Spring seat 
10. Washer 
11, Oil seal 

12, Inner tube 
18, Tube nut 
14. “O” ring 
15. Bushing 
16, Lower tube 


Fig. Y4-13—Exploded view of front suspen- 
sion used on CS3 models, 


1. Fork top bolt 11. Boot 

2. Handle crown 12. Fork spring 

3. Ball race 13. Spacer 

4, Ball bearings 14. Lower spring seat 

5. Ball race 15, Oil seal 

6. Steering stem 16. Outer nut 
assembly 17. Metal slide 

T. “O” ring 18. Inner tube 

8. Packing 19. “O” ring 

9. Outer cover 20. Outer tube 

10. Spring upper seat 21. Axle pinch bolt 
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shaft assembly. 


1. Crankshaft right 
end 10. Counter weight 
2, Shims 11. Thrust washers 
3. Gasket 12, Connecting rod 
4, Center housing 13, Crankpin 
5. Filler 14. Bearing 
6. Center main 15. Main bearings 
bearings 16. Shims 
7. Snap ring 17. Oil seal collar 
8. Seal 18, ‘O” ri 
9, “O” ring 19, Crankshaft gear 
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Fig. Y4-15—Refer to text for checking 
crankshaft assembly and wear limits. 


fer to the following specifications: 


Ring end gap ........ 0.006-0.013 inch 
Ring groove 
clearance ........ 0.0012-0.0028 inch 


Standard cylinder bore cylinder— 


1250 o eeens 43MM (1.69 inches) 
IBO cceseses 50MM (1.97 inches) 
200CC so 65a.0%6 0 52MM (2.047 inches) 
Maximum cylinder bore taper or 
out of round ............ 0.002 inch 
Piston skirt to cylinder clearance— 
YASI vise tncenee 0.0012-0.0014 inch 
KOSIL saisccecsries 0.0016-0.0018 inch 
ASIC orrera aes 0.0019-0.0022 inch 


CS8C & CS3B ..0.0012-0.0014 inch 

Piston skirt clearance in cylinder 
bore should be measured by first 
measuring piston diameter at right 
angles to piston pin and cylinder bore 
diameter, then subtracting. The piston 
should be measured 10MM (0.4 inch) 
above bottom edge of skirt. On piston 
rings sets with a chrome ring and a 
black ring, install the chrome ring in 
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Spring screws 

Springs 

Pressure plate 

Release plunger 

Nut 

Lock plate 

Driven plate (5 used) 

. Friction discs (5 used) 

. Separator rings (5 used) 
10. Clutch hub 

11, Thrust plate 

12, Thrust bearing 

13, Friction ring 

14, Clutch drum 10 
15. Bushing 

16. Kick starter gear 
17. Thrust plate 

18. Balls 

19, Release rod 

20. Release cup 

21. Release spring 
22, Release lever 

23, Adjusting screw 
24, Release cam 
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Fig. Y4-16—Exploded view of the clutch assembly. Parts (20 thru 24) are located in 
left cover. 


14.15 16 17 19 24 
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Fig. Y4-18—Exploded view of the transmission gears and shafts. 


1. Bearing retainer 7. Sliding gear (4th) 
2. Bearing 8. Third gear 
3. Input shaft and 9. Second gear 
first gear 10. Shims 
4, Fifth gear 11, Bearings 
5. Thrust washers 12, Snap ring 
6. Snap rings 13. Push rod oil seal 


top groove and black ring in second 
groove. Some ring sets will have two 
chrome rings. These can be installed 
in either groove. On late models, Key- 
stone type pistons and rings are used. 
Keystone type pistons will be marked 
with a “K” stamped on top and Key- 
stone rings will be marked “1N” or 
“IT” for a top ring and “2N” or “2T” 
for a bottom ring. Keystone rings 
cannot be used in a standard piston 
and standard rings cannot be used in 
a Keystone piston. Keystone pistons 
are supplied as replacement parts for 
all models. Marks on all piston rings 
go toward top. Make sure that rings 
correctly engage pins in the ring 
grooves. Pistons should be installed 
on connecting rods with arrow point- 
ing toward front. Cylinder head stud 
nuts should be torqued to 180 inch- 
pounds. 


CONNECTING RODS AND 
CRANKSHAFT. The crankcase halves 
must be separated to remove the 
crankshaft. Connecting rods, crank- 
pins, rod bearings and the center main 
bearings are removed by pressing the 
crankshaft apart. The crankshaft 
should be disassembled ONLY if re- 
quired tools are available to correctly 
check and align the reassembled 


14, Snap ring 19. Fourth gear 
15. Thrust washer 20. Sliding gear (3rd) 
16. Kick starter 21. Second gear 

idler gear 22. Output shaft 


17, First gear 23. Spacer 
18. Sliding gear (5th) 24, Output sprocket 


crankshaft. If side shake (G—Fig. Y4- 
15) at piston pin end of connecting 
rod exceeds 0.08 inch (2MM), the 
connecting rod, crankpin and lower 
bearing should be renewed. Shake 
(G) should be 0.032-0.039 inch (0.8- 
1.0MM). Side clearance of connecting 
rod between the crankshaft counter 
weights can be measured with a feeler 
gage. Side clearance should be 0.0039- 
0.012 inch (0.1-0.3MM). With crank- 
shaft supported between lathe centers 
(S—Fig. Y4-15), maximum eccentric- 
ity when measured with dial indicator 
at points (A,B,C,D,E, & F) should not 
exceed 0.0008 inch. 


CLUTCH. The multiple disc, wet 
type clutch is located on the right end 
of the transmission input shaft. To re- 
move the clutch it is necessary to 
first remove the engine right side 
cover. 

Clutch friction discs (8—Fig. Y4- 
16) are 0.158 inch (4MM) thick and 
should be renewed if less than 0.146 
inch thick. Free length of springs (2) 
is 1.34 inch when new. Springs should 
be renewed if free length is less than 
1.299 inch. Inspect all parts for wear, 
warpage and evidence of overheating. 
Make sure that separator rings (9) are 
not twisted when installing. 
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Fig. Y4-20 — Exploded 
view of gear shift assem- 
bly. 


. Change pedal 

. Snap ring 

. Washer 

Return spring 

. Stop screw 

. Ratchet spring 
Change shaft and arm 
. Detent spring 

. Detent pawl 

10. Side plate 

11. Pins 

12. Shift fork 

13, Guide pin and roller 
14, Shift fork 

15. Shift fork 

16. Shift drum 

17. Retainer washer 
18. Plug 

19. Neutral detent ball 
and spring 


OMAMAPONYE 


CRANKCASE AND GEAR BOX. 
The crankshaft and transmission parts 
can be removed after the crankcase 
halves are separated. 

To separate the crankcase halves, 
it is necessary to remove the engine 
from the frame. Remove cylinders, 
pistons, engine side covers, generator 
assembly, clutch assembly, crankshaft 
(primary drive) gear, kickstarter (in- 
cluding the idler gear) and the shift 
shaft and linkage. Remove the screws 
that attach the halves together and 
carefully separate the halves. The 
gears and shafts should stay in place 
in the crankcase left half. Refer to 
Figs. Y4-18, Y4-19, and Y4-20. 

When reassembling, make sure that 
transmission parts are all in neutral 
position. 


SPEED TUNING 
A "GYT” kit is offered for the 125cc mod- 
els. Many features of the “GYT” kit may 
be incorporated in standard parts. The fol- 
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Fig. Y4-19 — Exploded 

view of kickstarter. Gear 

(8) meshes with gear 
(16——Fig. ¥4-18). 


1. Pedal 
. Snap rings 
. Spring cover 
. Return spring 
. Spring guide 
Shim 


2 

3 

4, 

5 

6. 

T. Wave washer 

8. Kick starter gear 
9. Starter shaft 
10. Spring 
11. Plunger 
12. Ratchet 
13, Stop plate 
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lowing specifications may be used as a 
guide to modify these 125cc models to ob- 
tain better performance. Any modification of 
standard parts or installation of performance 
parts will void the manufacturers warranty. 

Specifications from a 180cc road racing 
prepared YCS-1 are also listed. 


CARBURETOR. A pair of 22 MM 
carburetors are recommended for use 
on 125cc models. The following jet 
sizes are recommended: 


Main, jeb iis.cvaw tan semiem tas #120 
Pilat Jeb secs: 6 arseye:sonatis verte RaR cosa iaa 30 
Jet Needle si6 ses ns oes a wes aes 8s 4D8 
Needle, Jet is 5.056055 dese aiid ac0, esame N-6 


Jet needle clip in second groove from 
top of needle. ' 

To install the larger carburetors on 
standard cylinders, it is necessary to 
cut carburetor mount spigot off and 
fabricate a new mount spigot. Intake 
passages should be unobstructed when 
modifications are completed. Spigot 
should be installed at an angle that 


/ 


dla 


Fig. YT4-1—Areas of piston to be modified. Refer to text for appropriate dimensions. 


will allow carburetor to clear crank- 
case. 

The YCS1 road racer is equipped 
with a Mikuni VM 27 SC with a re- 
mote float chamber. A carburetor 
adapter must also be constructed to 
mount larger (27 MM units) on the 
YCS-1. 


IGNITION. Use of total loss igni- 
tion will yield approximately 3000 
RPM increase in engine potential on 
the 125cc models. 

A 100 Twin Jet “GYT” kit magneto 
may be fitted to 180cc twins with the 
construction of a special adapter plate. 

Standard ignition timing should be 
used on all models. 


LUBRICATION. Extended high 
speed operation (road racing) requires 
that oil metering pump be set at 
maximum stroke and a 30:1 fuel to 
oil mix be used in the fuel tank. Oil 
mixed in fuel should be same type 
used in oil tank (air cooled two stroke 
engine oil). 

CYLINDERS, HEADS AND PIS- 
TONS. Remove 0.062 inch from cylin- 
der heads and reshape taper at edge 
of combustion chamber. After modifi- 
cation of cylinder heads (for 125cc 
models) the capacity of one head 
should be 5.8cc. 

Pistons (for 125cc models) should 
use only top (chrome) ring and should 
have 0.140 inch removed from skirt 
(I—Fig. YT4-1). All other dimensions 
remain standard. 

Pistons for 180cc models may be 
modified to road racer specifications 
by removing 2 MM (0.078 inch) of 
metal from area adjacent to exhaust 
port (D—Fig. YT4-1). Cut should be 
29 MM (1.141 inch) wide (E) and 
should taper back 12 MM (0.472 inch) 
toward center of piston. Cut should be 
gradual starting 2 MM deep at edge 
(G) of piston and ending toward cen- 
ter with no metal being removed. Cut 
6 MM (0.236 ‘inch) from piston skirt 
(I). 

On 125ce models, fabricate a plate 
0.062 inch thick using a cylinder base 
gasket as a template. Remove 0.062 
inch from top of cylinder and install’ 
the plate with a base gasket on each 
side of it. This will effectively raise 
all ports. The following specifications 
and Fig. YT4-2 will illustrate some 
other possible modifications: 

AS-1 Road Racer 

(All dimensions in inches) 
A. 2.164 (Mod.) 2.30 (Std.) 
B. 1.27 (Mod.) 1.29 (Std.) 

D. 1.27 (Mod.) 1.29 (Std.) 

E. 0.885 (Mod.) 0.944 (Std.) 
G. 2.99 (Mod.) 2.87 (Std.) 

All other dimensions are left stan- 
dard. 
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TOP OF CYLINDER 





INLET 


Fig. YT4-2—Diagram of cylinder porting. Take care to radius edges to prevent rings 
from hanging in ports after cylinder modifications. 


Fig. YT4-3—Basic expansion chamber diagram, Chambers vary greatly from one engine 
to the next due to type of riding to be done and variations in engine design. Refer to 
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text for dimensions of particular models, 
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AS-1 and AS-2 “GYT” Kit 
A. 2.165 D. 1.25 F. 1.73 
C. 1.732 E. 0.874 G. 2.913 

Dimension not listed are identical 
to standard. 

The YCS-1 (180cc) road racer had 
2MM (0.078 in.) removed from top 
of exhaust port (E—Fig. YT4-2). All 
other ports remained unchanged. 


EXPANSION CHAMBER. The 
“GYT” kit expansion chambers are 
available. Similar expansion cham- 
bers may be constructed with the fol- 
lowing specifications. Refer to Fig. 
YT4-3. 

A. 35 MM (1.378 in.) 

. 862 MM (14.25 in.) 

. 130 MM (5.118 in.) 

. 20 MM (0.787 in.) 

. 42 MM (1.653 in.) 

. 175 MM (6.889 in.) 

. 208 MM (8.189 in.) 

. 20 MM (0.787 in.) 

. 90 MM (3.543 in.) 

. 90 MM (3.543 in.) 

. 55 MM (2.165 in.) 

The 180cc YCS-1 road racer used 
TD1-B (250cc road racer) expansion 
chamber bodies modified to fit. A suit- 
able high RPM chamber may be con- 
structed with the following specifica- 
tions: (Refer to Fig. YT4-3) 

. 40 MM (1.574 in.) 

. 307 MM (12.08 in.) 

150 MM (5.90 in.) 

55 MM (2.165 in.) 

120 MM (4.724 in.) 

145 MM (5.70 in.) 

200 MM (7.87 in.) 

. 20 MM (0.78 in.) 

. 95.5 MM (3.75 in.) 

. 81.25 MM (3.19 in.) 

. 74.5 MM (2.93 in.) 
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YAMAHA YDS-3 AND YM-1 MODELS 


MODEL YDS-3 


Displacement-cc ...... 246 
Bore-MM ............ 56 






Stroke-MM ........ 50 
Number of cylinders ... 2 
Engine oiling system ... “Rutolube” 
Pg GapANCH oseic ses srreieisrecasis ons a odiei 0.024-0.027 
Point gap-inch ........cccee cece eee enee 0.011-0.013 
Tgnition-type oisicsesassissicwewsecs ce stosie Battery 
TING sivareiareseres: iro emina EEst E Fixed 
Piston position BTDC-inch .............. 0.071 
Electrical system voltage ..........eeeeeee 6 
Battery terminal grounded ................ Negative 
Tiro, BIZOALONE cain: ieresers & 60's wisisiaisraraiaiere isst s 3.00x18 
i et TET chs S ETET *3.25x18 
Tire pressure-front ........sesessesosesseseo 22 
Roar s ssinesisweresieice sos sixnaseremiasese ve be 28 
Rear chain free play-inch ................ R- 
Number of speeds ......esssessscoscesose 5 
Weight-lbs. (approx.) ......ccececcccceeens 325 


*YDS-3C models use 3.50x18 rear tire. 
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YM-1 

305 

60 

54 

2 
”Autolube” 
0.024-0.027 
0.011-0.013 
Battery 
Fixed 
0.079 

6 
Negative 
3.00x18 
3.25x18 


MAINTENANCE 


SPARK PLUGS. Recommended 
spark plug electrode gap is 0.024-0.027 
inch (0.6-0.7MM). Suggested spark 
plug for normal use is NGK type 
B8HC. Champion L-5 or L-81 can þe 
used. 


CARBURETORS. Two Mikuni VM 
carburetors are used. Idle speed 
should be set at approximately 1,200 
RPM by turning adjusters (2—Fig. 
Y5-1). Make sure that throttle slides 
(7) both stop at exactly the same po- 
sition and exhaust pressure is the 
same for both cylinders. Idle mixture 
is changed by turning needles (11). 
Initial setting is 14% turns open. Turn- 
ing the needle counter-clockwise leans 
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the mixture. Carburetors must be syn- 
chronized to open exactly the same 
amount by turning cable guides (1) 
on top of each carburetor. To syn- 





Fig. Y5-1—Exploded view of Mikuni VM 
carburetor. Starting valves for both car- 
buretors are connected with rod (12). 


1. Throttle 
cable guide 9. Main jet 
2. Idle speed adjuster 10. Fuel inlet valve 
3. Idle speed rod 11, Idle mixture needle 
4, Retainer 12, Link rod 
5. Clip 13. Needle jet 
6. Valve needle 14, Pilot jet 
T. Throttle slide 15. Starting jet 
8, Starting valve 16. Float 





Fig. Y5-2—Float level (H) is adjusted by 
bending tang (17). 






Fig. Y5-5—-When carburetor controls are 

correctly adjusted and engine is at idle 

speed, mark (1) should be aliqned with 

guide pin (2). Cable adjuster is shown at 

(3). Clearance (C) at idle should be 
0.014-0.016 inch. 


chronize, begin by turning idle speed 
adjusters (2) all the way down, then 
adjust cable guides (1) to begin rais- 
ing throttle slides at the same time. 
Throttle cables must have some slack 
(free play). After carburetors are cor- 
rectly synchronized, adjust idle speed 
and pump control cable. 

Float level (H—Fig. Y5-2) should 
be 1 inch (25.5MM) and is adjusted 
by bending tang (17) on float. Refer 
to Fig. Y5-1 and the following stan- 
dard specifications: 

YDS-3 and YDS-3C 


Main jet (9) ............ #120 or 130 
Pilot jet (14) .......ccec ee eeee #20 
Needle jet (13) ............... 0-0 
Valve needle (6) .............. 4D4 


Clip (5) in second groove from top of 


needle (6). 

YM-1 

Main Jet 09). 4s. ee tenia ranea #130 
Pilot jet (A) ses assesses nei se #20 
Needle jet (13) ...........200e 0-0 
Valve needle (6) .............. 4D4 


Clip (5) in second groove from top of 
needle (6). 


IGNITION AND ELECTRICAL, All 
models are equipped with a battery 
ignition system with an individual set 
of breaker points, condenser and coil 
for each cylinder. The generator is 
mounted at the right end of the 
crankshaft and the breaker points are 
mounted on the generator stator. 

Breaker point gap at maximum 
opening should be 0.011-0.013 inch 
(0.30-0.35MM). The breaker points 
should just open when the piston is 
0.071 inch (1.8MM) BTDC on YDS-3 
models and 0.079 inch (2.0MM) BTDC 
on YM-1 models. Ignition timing must 
be checked and adjusted individually 
for each cylinder. A static timing light 
or meter can be used to indicate point 
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opening and a dial indicator in the 
spark plug hole to position the piston. 
Timing is changed by moving the 
breaker point assembly in the elon- 
gated holes after loosening the two 
mounting screws. 


LUBRICATION. The engine is lu- 
bricated by oil contained in a sepa- 
rate tank. A pump and metering unit 
pumps oil from the tank to each cyl- 
inder inlet passage. The oil should 
never be allowed to run dry. SAE 30 
two-stroke oil should be used. The oil 
pump control cable should be accu- 
rately adjusted to provide the correct 
amount of oil. If the cable adjustment 
is incorrect, the engine may be dam- 
aged. 

Before adjusting the pump control 
cable, it is important that the throttle 
cable guides (1—Fig. Y5-1) are cor- 
rectly set. To adjust the throttle cable 
guides, turn the idle speed adjusters 
(2) all the way down, then synchro- 
nize cable guides (1) so that both 
throttle slides (7) begin to move at 
exactly the same time when the hand 
grip is turned. The throttle cables 
should have approximately -inch 
free play after they are synchronized. 
Adjust the idle speed to 1,100-1,300 
RPM by turning both idle adjusters 
(2). Make certain that both throttle 
slides stop at exactly the same time. 
Turn the throttle hand grip just 
enough to take up free play from the 
throttle cables (without changing idle 
speed) and check the oil pump setting 
mark and guide pin as shown in Fig. 
Y5-5, If the “V” mark (1) is not ex- 
actly aligned with guide pin (2); 







Fig. Y5-6—Exploded view of the oil injection pump unit. Bleeder screw is shown at (B). 


. Pump case 10. 
Cover 

Pulley spring 11. 
Adjust pulley 12. 


Plunger return 
spring 

Cam guide pin 
Plunger oil seal 
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Guide pin 13. Plunger cam 
Adjust plate oil seal 

Snap ring 14. Distributor 
Shims 15. Oil seal 
Plunger 16. Starter plate 


17. Drive pin 

18. Check balls 26. Worm shaft 

19. Springs 27. Bushing 

20. Delivery pipes 28. Oil seal 

21. Banjo bolts 29. Spring seat 

22, Injector bolt 30. Drive gear 

23. Worm wheel 31. Worm wheel plate 
24, Worm wheel pin 32. Wave washer 

25. Spring 33. Plate 
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Fig. Y5-7—-Clearance (A) should be 0.25- 
0.35MM and is adjusted by varying shims 
(8) 


Fig. Y5-9—The clutch hand lever should 
have 75-s-inch free play at (A). 





Fig. Y5-10—The clutch adjusting screw 
(S) is located under the small, round cover 
on engine left side cover. 


loosen the lock nut and turn the pump 
cable adjuster (3) as required to 
align. 

Check the minimum plunger stroke 
by turning starter plate (16—Fig. Y5- 
5) until clearance (A—Fig. Y5-7) be- 
tween pulley and adjusting plate is 
at minimum. Clearance (A) should be 
0.25-0.35MM (0.0098-0.0138 inch.) If 
clearance is incorrect, add or deduct 
shims (8). 

If oil lines are drained or pump is 
removed, it is important that all lines 
be filled before starting engine. Re- 
move bleeder screw (B—Fig. Y5-5) 
and pull the control cable up out of 
cable guide (3). Turn starter plate 
(16) until oil without air bubbles 
flows from the bleeder screw hole, 
then reinstall bleeder screw (B) and 
start engine. Run engine at idle speed 
until oil delivery lines (20—Fig. Y5- 
6) are free of air bubbles. 

The gear box contains 1.7 quarts of 
SAE 30 or 10W/30 motor oil and 
should be drained and refilled every 
2000 miles. 
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Fig. Y5-12—Exploded view of the front 
suspension system. 


1, Filler screw 9. Spring seat 
2. Seal 10. Washer 

3. Cover 11. Oil seal 

4, Guide 12. Inner tube 
5. Washer 13. Tube nut 
6. Cover 14. “O” ring 
T. Spring seat 15. Bushing 

8. Spring 16. Lower tube 


CLUTCH CONTROLS. The clutch 
hand lever should have +;-% inch free 
play at (A—Fig. Y5-9). To adjust, re- 
move the cover from left side of en- 
gine and loosen lock nut. Turn the 
adjusting screw (S—Fig. Y5-10) in 
until slight resistance is felt, then 
back screw out % turn and tighten 
lock nut. Turn the cable guide at ends 
of cable until the hand lever free play 
(A—Fig. Y5-9) is correct. 


SUSPENSION. Each front suspen- 
sion unit contains 200cc of oil. The oil 
used should be a mixture of 80% SAE 
30 motor oil and 20% SAE 60 spindle 
oil. Oil should be renewed every 4,000 
miles. 


REPAIRS 

PISTONS, RINGS AND CYLIN- 
DERS. Each piston can be removed 
after removing exhaust pipe, carbu- 
retor, cylinder head and cylinder. Re- 
fer to the following specifications: 
Ring end gap- 

TOD PINE ge 0.006-0.012 inch 

Second ring ....... 0.004-0.008 inch 
Standard cylinder bore diameter 

YDS=3 sec eat eaane 56MM (2.20 inch) 

EMD esc acs mye oe 60MM (2.36 inch) 
Maximum cylinder bore taper or 

out of round ............ 0.002 inch 
Piston skirt to cylinder clearance- 

YDS- 5 8% aira 0.0020-0.0022 inch 

RMEL ree een Serene 0.0021-0.0023 inch 
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Fig. Y5-14—Exploded view of the crank- 
shaft assembly. Parts (8E & 14E) should 
be discarded if later type seal (13 & 14) 


is installed 
1. Oil seal 13. “O” ring 
2. Bearing cover (late type) 
3. Main bearings 14. Center seal 
4. Shims (late type) 
5. Crankshaft right 14E. Center seal 
cylinder half (early lip type) 
6. Shims 15. Crankpin 
7. Center main 16. Crankpin washers 
bearings 17. Crankpin bearing 
8. Snap ring 18. Connecting rod 
8E. Snap ring 19. Piston pin 
(early models) bearing 
9. Gasket 20. Shim 
10. Pin 21. Snap ring 
11. Filler piece 22. Oil seal 
12. Center housing 23. Collar 


Piston skirt clearance in cylinder 
bore should be measured by first mea- 
suring piston diameter at right angles 
to piston pin and cylinder bore di- 
ameter, then subtracting. The piston 
should be measured 10MM (0.4 inch) 
above bottom edge of skirt. The dark 
piston ring should be installed in 
lower groove and chrome plated ring 
should be in top groove. Make sure 
that rings correctly engage pins in the 
ring grooves. Pistons should be in- 
stalled on connecting rods with arrow 
pointing toward front. Cylinder head 
stud nuts should be torqued to 180 
inch-pounds. 

CONNECTING RODS AND 
CRANKSHAFT. The crankcase halves 
must be separated to remove the 
crankshaft. Connecting rods, crank- 
pins, rod bearings and the center main 
bearings are removed by pressing the 
crankshaft apart. The crankshaft 
should be disassembled ONLY if re- 
quired tools are available to correctly 
check and align the reassembled 
crankshaft. If side shake (G—Fig. Y5- 
15) at piston pin end of connecting 
rod exceeds 0.08 inch (2MM), the’ 
connecting rod, crankpin and lower 
bearing should be renewed. Shake 
(G) should be 0.032-0.039 inch (0.8- 
1.0MM). Side clearance of connecting 
rod between the crankshaft counter 
weights can be measured with a feeler 


SERVICE 





Fig. Y5-15—Refer to text to check crank- 
shaft for correct assembly or wear. 


Fig. Y5-16 — Exploded 

view of the clutch as- 

sembly. Parts (1, 2 & 3) 

are located in the left 
cover. 


. Adjusting screw 

. Return spring 

Release lever and screw 
. Push crown 

Release bearing 

Nut 

. Lock plate 

. Clutch drum 

. Spring cup 

10. Spring 

11. Drive plate 

12. Friction discs (5 used) 
13. Clutch plate (4 used) 
14, Clutch plate (thick) 18. 
15. Snap ring 

16. Thrust washers 19. 
17. Inner thrust washer 


OMAR MP obo 


gear bearing 
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Fig. Y5-19 — Exploded 
view of transmission. Re- 
fer also to Fig. Y5-20. 


. Snap rings 

. Ball bearings 

Needle bearing 

. Spacer 

Washer 

Shim 

. Thrust washer 

. Kick starter pinion 

. Spacer 

10. Washers 

11. Washers 

12. Setting plate 
Shim 


14, Oil seal 

15. Collar 

17. Input shaft 

18. Setting plate 

19. Second gear 

20, Third & fifth gear 


(OOO RID OUR Cobo 


21. Fourth gear 


Primary drive 


Clutch hub and 
primary drive gear 


gage. Side clearance should be 0.0039- 
0.012 inch (0.1-0.3MM). With crank- 
shaft supported between lathe centers 
(S—Fig. Y5-15), maximum eccentric- 
ity when measured with dial indi- 
cator at points (A & F) should not 
exceed 0.0012 inch and should not ex- 
ceed 0.0024 inch at points (B,C,D & 
E). 


CLUTCH. The multiple disc wet 
type clutch is located on the left end 
of the crankshaft, The clutch can be 
removed after removing the engine 





20. Thrust washer 
(larger I.D.) 

21. Thrust washer 
(small I.D.) 


18 19 20 2 


17 1 


5131 








y 
28. Output shaft 


22. Oil catcher 25. Third gear 
23. First gear 26. Fifth gear 29. Spacer 
24. Second gear 27. Fourth gear 30. Output sprocket 


4 2 1 2 5 
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Fig. Y5-20— Cross sec- 

1 tional view of the trans- 

mission assembly showing 

2 location of spacers and 
washers. 
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. Snap rings 

. Ball bearings 
Needle bearing 

. Spacer (1.8 MM) 
. Washer (1.0 MM) 
Shim 
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Thrust washer 
O. D. 26 MM 
aS . Kickstarter pinion 
15 . Spacer O. D. 28 MM 
Al 10. Washers O. D. 32 MM 
(1.0 MM thick) 
(1.0 MM thick) 
14 12. Setting plate 
13 
(1.2 MM thick) 
14, Oiil seal 


(1.0 MM thick) 
(1.0 MM thick) 
11. Washers O.D. 26 MM 
. Shim O. D. 34 MM 
15, Collar 
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left side cover and the clutch retain- 
ing nut (6—Fig. Y5-16). 

Clutch friction discs (12) should be 
renewed if less than 0.158 inch (4MM) 
thick. Thickness when new is 0.169 
inch (4.3MM). Free length of clutch 
springs (10) should be 1 inch (25.5- 
MM). Springs should be renewed if 
less than 0.925 inch (23.5MM). Inspect 
all parts for wear, warpage or evi- 
dence of overheating. 





Fig. Y5-21 — Mark on kickstarter gear 
should be aligned with spring hooking hale 
as shown. 





Fig. Y5-22—Gear change stop bolts (S) 

should have approximately 1 MM clear- 

ance when stop ball engages detent in 
shifter cam. 


Clip 







Change ring 







c Plane washer 
Change lever 


Shifter pawl 
holder 


Fig. Y5-23—View of shift change ring in- 





stallation. 
1 2 3 
447 V Ww 
413 EERS | 
coat N EN | amm 
Wes 
ees edh 
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ú 12 \ NY 
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Fig. Y5-24—Cross sectional view of the 
shift assembly. Refer to Fig. Y5-25 for 
legend. 
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Fig. Y5-25 = Exploded CRANKCASE AND GEAR BOX. 
we ce Tees The 5 speed transmission is shown in 
(26—Fig. Y5-19), fork Figs. Y5-19 and Y5-20. The kick- 
(2) moves gear (20—Fig. Starter gear should be installed on 
Y5-19) and fork (3) shaft with mark on gear aligned with 


moves gear (24—Fig. Y5- spring hooking hole as shown in Fig. 
Y5-21. Shifter stop bolts (S—Fig. Y5- 
. Shite fork (0th) 22) should have approximately 1MM 


» Shift fork (0.04 in.) clearance as the stop ball 
ni : : 

Qoa © ot falls into detent in the cam. 
(ist & 3rd) 

. Shift rotor 

(3 used) 

. Stop pin 

(3 used) 

. Shift rails 

. Shift cam 

. Shifter pawls 

. Pawl holder 

. Working plate 

. Mounting plate 

12. Change link 

13. Cam detent ball 

14, Detent spring 

15. Change lever 

16. Return spring 


HOODA TA A w NH 


17. Eccentric screw 
18. Shift pedal shaft 
19. Washer 

20. Shims 

21. Snap ring 

22. Washer 

23. Snap ring 

24. Oil seal 

25. Seal 

26. Pawl plate 

27. Shift pedal 
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TD1A and TD1B models are similar to the YDS-3 models. Refer to the preceeding YDS-3 
section for service except for the following differences. The TD1C model is similar to the 
YDS-5. Refer to the appropriate (YDS-5) section for service except for the following dif- 


ferences, 
MODEL TDIA TD1B TD1C MAINTENANCE 
Displacement-cc ........ cece cece eeeeeee 
aire bis 248 a “ae SPARK PLUG. Normally NGK 
BoreMM, acces 5 5 scoterlgnaees eas saesrmns 56 56 56 
type B10EN or B11EN spark plugs 
SUOK OMIM oo, 0356.5 50's whejerousvene.a:o- 5:0: <senstonnionere 50 50 50 ies 
A can be used; however, specific heat 
Number of cylinders ..............00000: 2 2 2 
3 À range should be chosen carefully. 
Oilfuel ratio: oss ci conpweqenaes sss enoe 4 ig * Electrode gap should be 0.024-0.027 
e aso omamy oono noaoo inoa (08-0), NGK type BEEN 
mt gap-inch «1s... ee esse sees eee es 010-0. 010-0. .010-0. or B8HC spark plugs can be used to 
Ignition+type® io cs ccdesnaerares ¢ roa 5 MEDSE Magneto Magneto Magneto warm up engine 
Thing casierii ansete ess ..... Fixed Fixed Fixed j 
Piston position BTDC-inch .............. 0.083 0.079 0.079 CARBURETORS. Two Mikuni VM 
Tiro ‘size-front sssr.: ssc ssscsonssssssssse 2.50x18 2.75x18 2.75x18 276 carburetors are used with a re- 
OGY 5 c.caeGinstae tr acatumaeee cessed 2.75x18 3.00x18 3.00x18 mote float chamber for each. Make 
Number of speeds ........ccceceeeeeeees 5 5 5 certain that carburetors are perfectly 
Weight-lbs. (approx.) ..........000eeeees 244 244 228 synchronized to open exactly alike 


*Oil to fuel ratio should be from 1:12 to 1:16 depending upon conditions. when the throttle grip is opened. 
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SERVICE 


Refer to Fig. Y6-1 and the follow- 
ing for normal carburetor specifica- 
tion data. Because of varying condi- 


tions, it may be necessary to deviate 
from these settings. 


Main jet (9)— 








TDIA .oocsseess she tnesearaee #200 
TDIB ie ds aise 6 2 5 le: shee aas #190 
TDI 2 sais seis pas Uri TENera #220 
Needle jet (8) ...:.......02e0e- Q-3 
Valve needle (7) ..........605- 6Al1 
PUETE eae sieeve ae AEN Er #25 


Initial setting of needle (11) is 11⁄4- 
1% turns open. 


Fig. Y6-1—Exploded view 
of Mikuni VM 276 car- 
buretors and float bowls. 


. Throttle cable guide 
. Throttle spring 
Throttle spring 

. Throttle slide 
Cotter pin 

Clip 

Valve needle 

. Needle jet 

. Main jet 

10. Idle speed screw 

11. Idle mixture needle 
12. Float 

13. “O” ring 

14. Insulator 

15. Float chamber holder 


DO WAMD OB CON pja 


Fig. Y6-2—Exploded view 
of the magneto assembly. 


Rotor drive pin 

Rotor 

Coil (2 used) 
Condensers 

Breaker points 

Cam oiler 

. Rotor retaining screw 


ASP wr 








H EXHAUST 


a 





J 





Fig. Y6-3—Diagram of cylinder porting common to TD-1 models. These dimensions were 
taken from the 1968 TD1-B Daytona road racer. 


A. 3.375 in. (86 MM) D. 3.687 in. (94 MM) G. 0.059 in. (1.5 MM) J. 1.968 in. (50 MM) 
B. 1.417 in. (36 MM) E. 1.456 in. (37 MM) H. 1.060 in. (27 MM) K. 1.259 in. (32 MM) 
C. 2.438 in. (62 MM) F. 0.900 in. (23 MM) I. 1.456 in. (37 MM) 


Yamaha TD-1 


Clip (6) should be in third groove 
from top of needle (7). 

IGNITION. The ignition system 
magneto is mounted at the right end 
of the crankshaft. Refer to Fig. Y6-2 
for exploded view. Breaker point gap 
at maximum opening should be 0.010- 
0.012 inch (0.25-0.30MM). Breaker 
points should just open when piston 
is 0.083 inch (2.1MM) BTDC on TD1A 
models; 0.079 inch (2.0MM) BTDC on 
TD1B and TD1C models. Timing is 
set individually for each cylinder and 
should be exactly alike. 

LUBRICATION. The engine is lu- 
bricated by oil mixed with the fuel. 
Recommended oil to fuel ratio is 
within the range of 1:12 and 1:16. 

The clutch and transmission are lu- 
bricated by 1% quarts of SAE 30 oil. 
Oil should be drained, case flushed 
with new oil and refilled with new 
oil before each race. Make certain 
that drain plug is safetied with wire. 

SUSPENSION. Type and quantity 
of oil in the front suspension will de- 
pend upon conditions. Normal capac- 
ity is 195cc (6.6 fl. oz.) in each unit. 

SPECIAL NOTES. It is important 
that all screws and nuts be safetied 
using safety wire, lock plates, lock 
washers or locking compound (such 
as Locktite). All parts should be 
checked often for security. 

Be extremely careful when servic- 
ing with fuel (and oil mixture). Fil- 
ters should be used when filling to 
prevent foreign matter from entering 
tank. 


REPAIRS 

PISTONS, RINGS AND CYLIN- 
DERS. Only one ring is used on each 
piston. The clearance between the 
piston and cylinder should be checked 
by measuring piston diameter at skirt 
at right angles to piston pin and cyl- 
inder diameter, then subtracting. 
Clearance should be 0.0024-0.0026 inch 
(0.060-0.065MM) for TD1A; 0.0018- 
0.0020 inch (0.045-0.050MM) for TD1B 
and TD1C. The pistons used in the 
TD1-B are 9MM (0.35 in.) shorter than 
YDS-3 pistons. 

When breaking in, the pistons 
should be removed after short run- 
ning and checked for any polished 
surfaces. If piston contacts cylinder 
wall, surface of piston will be pol- 
ished and should be smoothed with 
#400 or #600 sandpaper. Clean thor- 
oughly and reassemble. Be sure to use 
new piston pin retaining snap rings 
and make sure that rings fully engage 
grooves in piston bores. 

CLUTCH. The clutch on TD1A and 
TD1B models is mounted on the left 
end of the crankshaft and is similar 
to YDS-3 models. Refer to the pre- 
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ceeding YDS-3 section regarding serv- 
ice on TD1A and TD1B models. 

The clutch on TDIC models is 
mounted on the left end of the trans- 
mission input shaft and is similar to 
YDS-5 models, Refer to the YDS-5 
section regarding service on TDIC 


Fig. Y6-4—Basic diagram of TD-1 expansion chamber. Refer to text for specifications. 


MOTORCYCLE 


EXPANSION CHAMBER. An ex- 
pansion chamber with the character- 
istics of the 1968 Daytona road racer 
may be constructed with the follow- 
ing specifications. (Refer to Fig. Y6- 
4). 

. 40 MM (1.574 in.) 
. 307 MM (12.08 in.) 
. 193 MM (7.598 in.) 
. 55 MM (2.165 in.) 
159 MM (6.259 in.) 

178 MM (7.00 in.) 

. 173 MM (6.811 in.) 
20 MM (0.787 in.) 
. 95.5 MM (3.75 in.) 
. 81.25 MM (3.20 in.) 
. 75.4 MM (2.97 in.) 


Au TQeeoasp 
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MODEL YDS-5 YM-2C DS6 
Displacement-cc 1... esse cece cece eee 246 305 246 
Bore-MIM sine tsss tisso EEEE 6 64's 56 60 56 
SOSEM M: musas i ree EE E OEE 50 54 50 
Number of cylinders 2 2 2 
OM. to FUG]! FANG. oseese t arenans Oil Injection: : 
Plug gap-inch .......... 0.020-0.023 0.020-0.023 0.020-0.023 
Point gap-inch .......... 0.012-0.014 0.012-0.014 0,012-0.016 
IGHHGONAYHOE macsi: sonani r saa Battery Battery Battery 
TIT sac, oie A E O a r SS Automatic advance Fixed Fixed 
Piston position BTDC-inch ............ *0.071 0.083 0.071 
Electrical system voltage .............. 12 12 ; 12 
Battery terminal grounded ............. Negative Negative Negative 
Tire BIZO-FORME asese 65s: sseislenalayeteves. vere o 6 3.00x18 3.00x18 3.00x18 
ROG 1 onehorereri oisiel'e ca A ATT 3.25x18 3.25x18 3.25x18** 
Tire pressure-front ......esesessossssos 22 22 23 
ROG scaisdvins tae ss F935 900 28 28 29 
Rear chain free play-inch -y4 -4 % 
Number of speeds ... 5 5 5 
Weight-lbs. (approx.) 324 326 304t 





*Full advance timing for YDS-5. 
**Rear tire on DS6C is 3.50x18. 
tDS6C weight is 309 lbs. (approx.) 


MAINTENANCE 


SPARK PLUGS. Recommended 
spark plug electrode gap is 0.020-0.023 
inch. DS6 models should be equipped 
with NGK type B9HC spark plugs 
for normal use. All other models use 
NGK type B8HC. Champion L57R can 
be used in DS6 models and Cham- 
pion L60R for other models. 


CARBURETORS. Two Mikuni VM 
carburetors are used. Idle speed 
should be set at approximately 1,200 
RPM by turning adjusters (2—Fig. 
Y7-1). Make sure that throttle slides 
(7) both stop at exactly the same po- 
sition and exhaust pressure is the 
same for both cylinders. Idle mixture 
is changed by turning needles (11). 
Initial setting is 14% turns open. Turn- 
ing the needle counter-clockwise leans 
the mixture. Carburetors must be 
synchronized to open exactly the 
same amount by turning cable guides 
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(1) on top of each carburetor. To 
synchronize, begin by turning idle 
speed adjusters (2) all the way down, 
then adjust cable guides (1) to begin 
raising throttle slides at the same 
time. Throttle cables must have some 
slack (free play). After carburetors 
are correctly synchronized, adjust idle 
speed and pump control cable. 

Float level (H—Fig. Y7-2) should 
be 1 inch (25.5MM) and is adjusted 
by bending tang (17) on float. Refer 
to Fig. Y7-1 and the following stan- 
dard specifications: 

YDS-5 and YM-2C 


Main jet (9)- 
NDS-8 ccsc erties wiser ass ese #120 
MSC: se coseseieravoresieiaic OAAR #110 
Piot Jet LA) arrens nesenai #30 
Needle jet (13) ircirssserssraia 0-5 
Valve needle (6) .....sssssssso 4D3 


Clip (5) in second groove from top of 


needle (6). 

DS6 

Main jet (9): sacnc eas ovis oes aes #110 
PUOE Jet (I4) as cst recreate ibs #30 


ee 


wwe" 


ou > 





Fig. Y7-I1—Exploded view of Mikuni VM 
carburetor. Starting valves for both car- 
buretors are connected with rod (12). 


1. Throttle 9. Main jet 
cable guide 10. Fuel inlet valve 
2. Idle speed adjuster 11. Idle mixture needle 
3. Idle speed rod 12, Link rod 
4, Retainer 13. Needle jet 
5. Clip 14. Pilot jet 
6. Valve needle 15. Starting jet 
7. Throttle slide 16. Float 
8 


. Starting valve 





Fig. Y7-2—Float level (H) is adjusted by 
bending tang (17). 


Needle jet (13) 
Valve needle (6) 4D3 
Clip (5) in the third groove from the 
top of needle (6). 


SERVICE 
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Fig. Y7-5—When carburetor controls are 
correctly adjusted and engine is at idle 
speed, mark (1) should be aligned with 
quide pin (2). Cable adjuster is shown at 


IGNITION AND ELECTRICAL. All 
models are equipped with a battery 
ignition system with an individual set 
of breaker points, condenser and coil 
for each cylinder. The generator is 
mounted at the right end of the crank- 
shaft and the breaker points are 
mounted on the generator stator. On 
YDS-5 models, the generator is a 
combined starter and generator unit. 
The starter (solenoid) relay is in- 
corporated into voltage regulator lo- 
cated under the seat. 

Breaker point gap at maximum 
opening should be within limits in 
condensed data table. The breaker 
points should just open when the 
piston is 0.071 inch (1.8MM) BTDC on 
YDS-5 and DS6 models and 0.083 inch 
(2.1MM) BTDC on YM-2C models. On 
YDS-5 models, make sure that igni- 
tion advance weights are fully ex- 
tended (out) when checking the tim- 
ing. On all models, ignition timing 
must be checked and adjusted indi- 
vidually for each cylinder. A static 
timing light or meter can be used to 
indicate point opening and a dial indi- 
cator in the spark plug hole to posi- 
tion the piston. Timing is changed by 
moving the breaker point assembly 
in the elongated holes after loosening 
the two mounting screws. 


LUBRICATION. The engine is lu- 
bricated by oil contained in a sepa- 
rate tank. A pump and metering unit 
pumps oil from the tank to each cyl- 
inder inlet passage. The oil tank 
should never be allowed to run dry. 
SAE 30 two-stroke oil should be used. 
The oil pump control cable should be 
accurately adjusted to provide the 
correct amount of oil. If the cable ad- 
justment is incorrect, the engine may 
be damaged, 

Before adjusting the pump control 
cable, it is important that the throttle 
cable guides (1—Fig. Y7-1) are cor- 
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Fig. Y7-6—Exploded view of the oil injection pump unit. 


1. Pump case 10. Plunger return 

2. Cover spring 

3. Pulley spring 11. Cam guide pin 

4. Adjust pulley 12. Plunger oil seal 

5. Guide pin 13. Plunger cam oil seal 
6. Adjust plate 14. Distributor 

T. Snap ring 15. Oil seal 

8. Shims 16. Starter plate 

9. Plunger 


rectly set. To adjust the throttle cable 
guides, turn the idle speed adjusters 
(2) all the way down, then synchro- 
nize cable guides (1) so that both 
throttle slides (7) begin to move at 
exactly the same time when the hand 
grip is turned. The throttle cables 
should have approximately -inch 
free play after they are synchronized. 
Adjust the idle speed to 1,100-1,300 
RPM by turning both idle adjusters 
(2). Make certain that both throttle 
slides stop at exactly the same time. 
Turn the throttle hand grip just 
enough to take up free play from the 
throttle cables (without changing idle 
speed) and check the oil pump setting 
mark and guide pin as shown in Fig. 
Y7-5. If the “V” mark (1) is not ex- 
actly aligned with guide pin (2); 
loosen the lock nut and turn the pump 
cable adjuster (3) as required to 
align. 

Check the minimum plunger stroke 
by turning starter plate (16) until 
clearance (A—Fig. Y7-7) between 
pulley and adjusting plate is at mini- 
mum. Clearance (A) should be 0.20- 
0.25 MM (0.008-0.0098 inch) on DS6 
rnodels and 0.25-0.35 MM (0.0098-0.013 
inch) on all others. If clearance is in- 
correct, add or deduct shims (8). 

If oil lines are drained or pump is 
removed, it is important that all lines 
be filled, before starting engine. Re- 
move bleeder screw (B—Fig. Y7-5) 
and pull the control cable up out of 
cable guide (3). Turn starter plate 
(16) until oil without air bubbles 
flows from the bleeder screw hole, 
then reinstall bleeder screw (B) and 
start engine. Run engine at idle speed 


17. Drive pin 25. 


Spring 


18. Check balls 26. Worm shaft 
19. Springs 27. Bushing 
20. Delivery pipes 28, Oil seal 
21. Banjo bolts 29. Spring seat 
22, Injector bolt 30. Drive gear 
23. Worm wheel 31. Worm wheel plate 
24. Worm wheel pin 32. Wave washer 
33. Plate 
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Fig. Y7-7—Clearance (A) is adjusted by 
varying shims (8). 





Fig. Y7-9—The clutch hand lever should 
have ;'s-'e-inch free play at (A). 


until oil delivery lines (20—Fig. Y7- 
6) are free of air bubbles. 

The gear box contains 134 quarts of 
SAE 30 or 10W/30 motor oil and 
should be drained and refilled every 
1200 miles. 


CLUTCH CONTROLS. The clutch 
hand lever should have ;;-% inch free 
play at (A—Fig. Y7-9). To adjust, re- 
move the cover from left side of en- 
gine and loosen lock nut. Turn the 
adjusting screw (S—Fig. Y7-10) in 
until slight resistance is felt, then 
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back screw out % turn and tighten 
lock nut. Turn the cable guide at hand 
lever end of cable until the hand lever 
free play (A—Fig. Y7-9) is correct. 


SUSPENSION. Each front suspen- 
sion unit contains 200cc of oil. The oil 
used should be a mixture of 80% SAE 
30 motor oil and 20% SAE 60 spindle 


oil, Oil should be renewed every 2,000 
miles, 


REPAIRS 
PISTONS, RINGS AND CYLIN- 
DERS. Each piston can be removed 
after removing exhaust pipe, carbu- 





Fig. Y7-10—The clutch adjusting screw (S) 
is located under the cover on left side of 
engine. 





1 0 Fig. Y7-14—Exploded view of the crank- 
e>-- shaft assembly. 
+1 1. Oil seal 11. Filler piece 
2. Bearing cover 12, Center housing 
3. Main bearings 13. “O” ring 
4, Shims 14. Center seal 
13 5. Crankshaft right 15. Crankpin 
cylinder half 16. Crankpin washers 
6. Shims 17. Crankpin bearing 
7. Center main 18. Connecting rod 
bearings 19. Piston pin bearing 
8. Snap ring 20. Shim 
9. Gasket 21. Snap ring 
10. Pin 22, Oil seal 





Fig. Y7-12—Exploded view of the front 
suspension system. 


1. Filler screw 9. Spring seat 
2. Seal 10. Washer 

3. Cover 11. Oil seal 

4, Guide 12, Inner tube 
5. Gasket 13. Tube nut 
6. Cover 14, “O” ring 
T. Spring seat 15. Bushing 

8. Spring 16. Lower tube 

A 


LiL 





1. Oil pump gear 8. Bearing 
1 2 3 1 2 3 2. Crankshaft primary 9. Pressure plate 
drive gear 10. ep discs 
. : . 3. "O” rin 7 use 
Fig. Y7-13—Keystone type piston and ring 4. Thrust Siate 11. haces rings 
(B) is used on later models. 5. Thrust washer (7 used) 
6. Clutch drum 12. Clutch plates 
1. Piston 3. Cylinder wall 7. “O” ring (6 used) 


2. Ring 
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retor, cylinder head and cylinder. Re- 
fer to the following specifications: 
Ring end gap-. 
YDS-5 & YM2C 
Top ring :seispisss 0.006-0.012 inch 
Second ring ........ 0.004-0.008 inch 
DS6—both rings ..0.006-0.014 inch 
Standard cylinder bore diameter 


YDS-5  sscascuea os 56MM (2.20 inch) 

YM-20 6 views nc 60MM (2.36 inch) 

DSR Lire aa 56MM (2.20 inch) 
Maximum cylinder bore taper or 

out of round ............ 0.002 inch 
Piston skirt to cylinder 

clearance ........ 0.0014-0.0016 inch 


Piston skirt clearance in cylinder. 
bore should be measured by first mea- 
suring piston diameter at right angles 
to piston pin and cylinder bore di- 
ameter, then subtracting. The piston 
should be measured 10MM (0.4 inch) 
above bottom edge of skirt. Make sure 









Fig. Y7-15—Refer to text for checking 
crankshaft for correct assembly or wear. 


Fig. Y7-16—Exploded view of the clutch assembly, Inset shows cross section of clutch. 


13. Thick clutch 20. Push crown 
plate (1 used) 21. Release bearing 
14, Thrust washer 22, Release plug 
15. Clutch hub 23. Oil seal 
16, Lock washer 24. Return spring 
17. Hub nut 25. Release lever 
18. Clutch spring and screw 
(6 used) 26. Adjusting screw 
19. Spring plate 28. Bearing sleeve 


SERVICE 


Fig. Y7-19 — Exploded 
view of transmission. Re- 
fer also to Fig. Y7-20. 


1. Snap rings 
. Ball bearings 
Needle bearing 


. Thrust washer 

. Kick starter pinion 
. Spacer 

. Washers 

. Washers 

. Setting plate 

. Shim 

. Oil seal 

. Collar 

. Input shaft 

. Setting plate 

. Second gear 

. Third & fifth gear 
. Fourth gear 

. Oil catcher 

. First gear 

. Second gear 

. Third gear 

. Fifth gear 


27. 
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Fourth gear 
28. Output shaft 
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29. Spacer 
30. Output sprocket 


}} Fig. Y7-20— Cross sec- 

tional view of the trans- 

2 mission assembly showing 

A location of spacers and 

N washers. 
i 


. Snap rings 

. Ball bearings 
Needle bearing 
Spacer 
Washer 








pr. 


71 891 10 11 


xm, 
that rings correctly engage pins in the 
ring grooves and marks on side of 
rings are toward top of piston. Pistons 
should be installed on connecting rods 
with arrow pointing toward front. 
Cylinder head stud nuts should be 
torqued to 180 inch-pounds. 

DS6 models are equipped with Key- 
stone type pistons and rings. (Fig. Y 
7-13). A standard type piston will not 
accept Keystone rings and a Keystone 
type piston will not accept standard 
type rings. However, a Keystone type 
piston and rings assembly will work 
in a standard cylinder. A Keystone 
piston is identified by a letter “K” 
stamped in the piston dome. Keystone 
rings will be marked “1N” or “1T” 
for top ring and “2N” or “2T” for 





Set mark 


Spring hooking hole 


Fig. Y7-21 — Mark on kickstarter gear 
should be aligned with spring hooking hole 
as shown. 


y RN o ppi 
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Shim 
Thrust washer 
. Kickstarter pinion 
. Spacer 
10. Washers 
15 11. Washers 
12. Setting plate 
13, Shim 
. Oil seal 
15. Collar 
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bottom ring. All ring markings should 
be toward top of piston. 


CONNECTING RODS AND 
CRANKSHAFT. The crankcase halves 
must be separated to remove the 
crankshaft. Connecting rods, crank- 
pins, rod bearings and the center main 
bearings are removed by pressing the 
crankshaft apart. The crankshaft 
should be disassembled ONLY if re- 
quired tools are available to correctly 
check and align the reassembled 
crankshaft. If side shake (G—Fig. Y7- 
15) at piston pin end of connecting 
rod exceeds 0.08 inch (2MM), the con- 
necting rod, crankpin and lower bear- 
ing should be renewed. Shake (G) 





Fig. Y7-22—Gear change stop bolts (S) 

should have approximately 1MM clearance 

when stop ball engages detent in shifter 
cam. 


should be 0.032-0.039 inch (0.8-1.0- 
MM). Side clearance of connecting 
rod between the crankshaft counter 
weights can be measured with a 
feeler gage. Side clearance should be 
0.0039-0.012 inch (0.1-0.3MM). With 
crankshaft supported between lathe 
centers (S—Fig. Y7-15), maximum ec- 
centricity when measured with dial 
indicator at points (A & F) should not 
exceed 0.0012 inch and should not ex- 
ceed 0.0024 inch at points (B,C,D & 
E). 


CLUTCH. The clutch is located on 
the left end of the transmission input 
shaft and can be removed after re- 
moving the engine left side cover. 

Clutch friction discs (10—Fig. Y7- 
16) should be renewed if less than 
0.106 inch (2.7MM) thick. Thickness 
when new is 0.118 inch (3MM). Free 
length of clutch springs (18) should 
be 1.73 inches (44MM). Springs should 
be renewed if less than 1.65 inches 
(42MM). Inspect all parts for wear, 
warpage or evidence of overheating. 
Some 1970 model year DS6-C units 
were produced with 40 MM clutch 
springs rather than 44 MM springs 
that are on all other models. These 
springs can be replaced with the nor- 
mal 44 MM version. 

Make sure that the clutch drum 
thrust washers (5 & 14) and bearing 
sleeve (28) are correctly fit. End play 
should be 0.002-0.004 inch (0.05-0.1- 
MM) and is adjusted by varying the 
thickness of thrust washers (5 & 14). 
Thrust washers are available in thick- 
nesses of 2.1, 2.2 and 2.3MM. Bearing 
sleeve (28) should be a thumb press 
fit without any measurable clearance 
in bearing. Oversize bearing sleeves 
are available. 

To measure clutch drum end play, 
it is necessary to carefully measure 
the total thickness of clutch drum (at 
position of thrust washers) and thrust 
washers, Subtract the total thickness 
from the length of the bearing sleeve 
(28). If difference (end play) is not 
within the limits of 0.002-0.004 inch 
(0.05-0.1MM), it is necessary to in- 
stall thrust washers (5 & 14) of diffe-. 
rent thickness. The clutch will not re- 
lease properly if end play is too tight. 
On some DS6 models thrust washer 
(5 & 14) are made of fiber and should 
be renewed if they appear worn. 

Use grease to hold the thrust wash- 
ers (5 & 14) in position around the 
bearing sleeve when installing the 
drum (6), sleeve (28) and thrust 
washers (5 & 14). Be careful not to 
twist separator rings (11) when as- 
sembling. 


CRANKCASE AND GEAR BOX. 
The kickstarter gear should be in- 
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Clip 


Fig. Y7-25 — Exploded 

f view of the shift assem- 

Change ring bly. Shift fork (1) moves 
gear (26—Fiq. Y7-19), 

Snie paul fork (2) moves gear (20 
fide p —Fig. Y7-19) and fork 
(3) moves gear (24—Fig. 

Y7-19). 


. Shift fork (5th) 
. Shift fork 

(2nd & 4th) 
. Shift fork 

(ist & 3rd) 
. Shift rotor (3 used) 
. Stop pin (3 used) 
+ Shift rails 
. Shift cam 
. Shifter pawls 
. Pawl holder 
10. Working plate 
11. Mounting plate 
12. Change link 
13. Cam detent ball 
14. Detent spring 
15. Change lever 
16. Return spring 
17. Eccentric screw 











A E> 
CULESE] 














Plane washer 
Change lever 





Fig. Y7-23—View of shift change ring in- 
stallation. 


1 2 3 


ODDA V Ne 


18. Shift pedal shaft 
19. Washer 

20. Shims 

21. Snap ring 

22. Washer 

23. Snap ring 

24, Oil seal 

25. Seal 

26. Pawl plate 

27. Shift pedal 





Fig. Y7-24—Cross sectional view of the 
shift assembly. Refer to Fig. 7-25 for leg- 
end. 





- A 


Fig. YT7-1—Cylinder porting of TD-2 road racer may be incorporated into standard DS-6 


cylinder. Do not leave any sharp edges protruding into cylinder. 





Fig. YT7-2—Basic design of Yamaha TD-2 road racer expansion chamber. Chamber will 


improve the performance of a correctly modified DS-6 street twin. 
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stalled on shaft with mark on gear 
aligned with spring hooking hole as 
shown in Fig. Y7-21. Shifter stop bolts 
(S—Fig. Y7-22) should have approxi- 
mately 1MM(0.04 in.) clearance as the 
stop ball falls into detent in the cam. 


SPEED TUNING 

Model YDS-5 is the basis for the TD1-C 
series production road racers, Features of 
the TD1-C muy be incorporated in YDS-5 
models to improve performance. 

The TD-2 road racer is based on the DS-6 
250cc street twin. The TD-2 specifications in 
the following paragraphs may be used as 
a guide in speed tuning the DS-6 models. 
Any modification of standard parts or in- 
stallation of performance parts will void 
manufacturers warranty. 


CARBURETORS. The TD-2 is 
equipped with 30 MM sliding valve 
Mikuni units. 


PISTON, CYLINDER AND HEAD. 
Standard DS-6 cylinder head may be 
milled to a capacity of 11.3 cc. Be 
sure to remachine the taper in edge 
of combustion chamber. 

A TD-2 piston measures 54 MM 
(2.126 in.) long while a standard DS- 
6 piston is 63 MM (2.480 in.) long. 
Metal may be removed from the skirt 
of the DS-6 piston to meet TD-2 
specifications. 

The following cylinder porting spe- 
cifications may be incorporated into 
a standard DS-6 cylinder. (Refer to 
Fig. YT7-1) 

. 34 MM (1.338 in.) 
. 25 MM (0.984 in.) 
39.5 MM (1.55 in.) 
. 37.5 MM (1.47 in.) 
37.5 MM (1.47 in.) 
87 MM (3.4252 in.) 


SA UO WD 


SERVICE 


EXPANSION CHAMBER. An ex- 
pansion chamber designed for the 
TD-2 Daytona road racer will work 
well on a modified DS-6. 

The following specifications were 
taken from a TD-2 road racer cham- 
ber. (See Fig. YT7-2). 


. 42 MM (1.653 in.) 
. 266 MM (10.472 in.) 
. 190 MM (7.48 in.) 
. 45 MM (1.77 in.) 
160 MM (6.299 in.) 
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F. 175 MM (6.889 in.) 
G. 175 MM (6.889 in.) 
H. 20 MM (0.787 in.) 
I. 97 MM (3.818 in.) 
J. 80 MM (3.149 in.) 
K. 54 MM (2.126 in.) 





YAMAHA YR-1, YR-2 AND YR-3 350 CC 
TWIN CYLINDER MODELS 


MODEL 
Displacement-cc 
Bore-MM 
Stroke-MM 
Number of Cylinders 
Engine oiling system 
Plug gap-inch 
Point gap-inch 
Ignition timing 
Piston position BTDC-inch 
Electrical system voltage 
Battery terminal grounded 
Tire size-front 
Roar sssivieiniaroverwrereis e eroii 
Rear 
Rear chain free play-inch 
Number of speeds 
Weight-lbs. (approx.) 


eee eee eee eee ee ee 


ee 


ee 
eee eee eee ee ee ee ee 
Beem meee eee er nee erereeeeeresesseses 
er es 
ey 
s.s... 
ee ee ry 
ee ee 
eee eee ey 
ee eee ccrccees 
ee 
Cr 
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ERT Canes š 2 
”Autolube” 
0.020-0.023 
0.011-0.013 


0.083 


3.00x18 


*Tire size is 3.25x18 for YR-1 models. 
**Tire pressure is 25 PSI for R-3 models. 


MAINTENANCE 


SPARK PLUGS. Recommended 
spark plug electrode gap is 0.020-0.023 
inch (0.6-0.7MM). Suggested spark 
plug for normal use is NGK type 
B9HC. Champion L-5 or L-81 can be 
used. 

CARBURETORS. Two Mikuni VM 
carburetors are used. Idle speed 
should be set at approximately 1,200 
RPM by turning adjusters (2—Fig. 
Y8-1). Make sure that throttle slides 
(7) both stop at exactly the same po- 
sition and exhaust pressure is the 
same for both cylinders. Idle mixture 





is changed by turning needles (11). 
Initial setting is 1% turns open. Turn- 
ing the needle counter-clockwise leans 
the mixture. Carburetors must be 
synchronized to open exactly the same 
amount by turning cable guides (1) 
on top of each carburetor. To syn- 
chronize, begin by turning idle speed 
adjusters (2) all the way down, then 
adjust cable guides (1) to begin rais- 
ing throttle slides at the same time. 
After carburetors are correctly syn- 
chronized, adjust idle speed. Throttle 
cables must not have any slack (free 
play) at carburetors, but cable at 
hand grip should have approximately 


Fig, Y8-1—Exploded view 

of Mikuni VM carburetor. 

Starting valves for both 

carburetors are connected 
with rod (12). 


. Throttle cable 
guide 

. Idle speed adjuster 
Idle speed rod 
Retainer 

Clip 

Valve needle 
Throttle slide 

. Starting valve 

. Main jet 

10. Fuel inlet valve 

. Idle mixture needle 
. Link rod 

. Needle jet 

Pilot jet 


3 15. Starting jet 
16, Float 


CHAM ORI H 





Fig. Y8-2—Float level (H) is adjusted by 
bending tang (17). 


-inch free play. Oil pump control 
cable should be adjusted after throttle 
cables are adjusted. 

Float level (H—Fig. Y8-2) should 
be 1 inch (25.5MM) and is adjusted 
by bending tang (17) on float. Refer 
to Fig. Y8-1 and the following stan- 
dard specifications: 


Main jet (9) ..........06. #160 or 170 
Pilot jet: (14): <ssacsesieses case #30 
Needle jet (13) ...........000- 0-2 
Valve needle (6) .........ece0s 5D1 


Clip (5) in second or third groove 
from top of needle (6). 


IGNITION AND ELECTRICAL. All 
models are equipped with a battery 
ignition system with an individual set 
of breaker points, condenser and coil 
for each cylinder. The generator is 
mounted at the left end of the crank- 
shaft and the breaker points are 
mounted on the generator stator. 

Breaker point gap at maximum 
opening should be 0.011-0.013 inch 
(0.30-0.35MM). The breaker points 
should just open when the piston is 
0.083 inch (2.1MM) BTDC. Make sure 
that ignition advance weights. are fully 
extended (out) when checking the 
timing. Ignition timing must be 
checked and adjusted individually for 
each cylinder. A static timing light or 
meter can be used to indicate point 
opening and a dial indicator in the 
spark plug hole to position the piston. 
Timing is changed by moving the 
breaker point assembly in the elon- 
gated holes after loosening the two 
mounting screws. 
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Fig. Y8-5—When carburetor controls are 

correctly adjusted and engine is at idle 

speed, mark (1) should be aligned with 

guide pin (2). cies aiid is shown at 
3). 


LUBRICATION. The engine is lu- 
bricated by oil contained in a sepa- 
rate tank. A pump and metering unit 
pumps oil from the tank to each cyl- 
inder inlet passage. The oil tank 
should never be allowed to run dry. 
SAE 30 two-stroke oil should be used. 
The oil pump control cable should be 
accurately adjusted to provide the 
correct amount of oil. If the cable 
adjustment is incorrect, the engine 
may be damaged. 

Before adjusting the pump control 
cable, it is important that the throttle 
cable guides (1—Fig. Y8-1) are cor- 
rectly set. To adjust the throttle cable 
guides, turn the idle speed adjusters 
(2) all the way down, then sychronize 
cable guides (1) so that both throttle 
slides (7), begin to move at exactly 
the same time when the hand grip 
is turned. The throttle cables should 
have approximately ;;-inch free play 
after they are sychronized, Adjust the 
idle speed to 1,100-1,300 RPM by turn- 
ing both idle adjusters (2). Make cer- 





9 10 4 8 


Fig. Y8-7—Clearance (A) is adjusted by 
varying shims (8). 


tain that both throttle slides stop at 
exactly the same time. Turn the throt- 
tle hand grip just enough to take up 
free play from the throttle cables 
(without changing idle speed) and 
check the oil pump setting mark and 
guide pin as shown in Fig. Y8-5. If 
the mark (1) is not exactly aligned 
with guide pin (2); loosen the lock 
nut and turn the pump cable adjuster 
(3) as required to align. 

Check the minimum plunger stroke 
by turning starter plate (16) until 
clearance (A—Fig. Y8-7) between 
pulley and adjusting plate is at mini- 
mum. Clearance (A) should be 0.20- 
0.25MM (0.0079-0.0098 inch). If clear- 
ance is incorrect, add or deduct shims 
(8). 

If oil lines are drained or pump is 
removed, it is important that all lines 
be filled before starting engine. Re- 
move bleeder screw (B—Fig. Y8-5) 
and pull the control cable up out of 
cable guide (3). Turn starter plate 
(16) until oil without air bubbles 
flows from the bleeder screw hole, 


Q 


RAY 





Fig. Y8-6—Exploded view of the oil injection pump unit. 


1. Pump case 10. Plunger return 
2. Cover spring 

3. Pulley spring 11. Cam guide pin 

4. Adjust pulley 12. Plunger oil seal 
5. Guide pin 13. Plunger cam 

6. Adjust plate oil seal 

T. Snap ring 14. Distributor 

8. Shims 15. Oil seal 

9. Plunger 16. Starter plate 


218 


17. Drive pin 

18. Check balls 26. Worm shaft 

19. Springs 27. Bushing 

20. Delivery pipes 28. Oil seal 

21. Banjo bolts 29. Spring seat 

22. Injector bolt 30. Drive gear 

23. Worm wheel 31. Worm wheel plate 
24. Worm wheel pin 32. Wave washer 

25. Spring 33. Plate 
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Fig. Y8-9—The clutch hand lever should 
have 7;-/s-inch free play at (A). 











Fig. Y8-10—The clutch adjusting screw (S) 
is located under the cover on right side of 
engine. 


then reinstall bleeder screw (B) and 
start engine. Run engine at idle speed 
until oil delivery lines (20—Fig. Y8- 
6) are free of air bubbles. 

The gear box contains 1% quarts 
of SAE 10W/30 or 20W/40 motor oil 
and should be drained and refilled 
every 2000 miles. 





Fig. Y8-12—Exploded view of the front 
suspension system used on YR-1 and YR-2 


models. 

1, Filler screw 9. Spring seat 
2. Seal 10. Washer 

3. Cover 11. Oil seal 

4, Guide 12. Inner tube 
5. Gasket 13. Tube nut 
6. Cover 14, “O” ring 
T. Spring seat 15. Bushing 

8. Spring 16. Lower tube 


SERVICE 


Fig. Y8-13 — Exploded 
view of R3 steering and 
front suspension assembly. 


. Steering damper handle 
. Ball race cover 

. Steering stem assembly 
. Fork lock 

. Damper friction plates 
. Packing 

Cover 

. Upper spring washer 

. Upper spring seat 

10. Fork spring 

11. Lower spring seat 

12. Oil seal 

13. Outer tube nut 

14, Metal slider 

15. “O” ring 

16. Inner tube 

17. Outer tube 

18. Oil drain plug 


WOAM Pod 


CLUTCH CONTROLS. The clutch 
hand lever should have 3-¥% inch 
free play at (A—Fig. Y8-9). To ad- 
just, remove the cover from right side 
of engine and loosen lock nut. Turn 
the adjusting screw (S—Fig. Y8-10) 
in until slight resistance is felt, then 
back screw out % turn and tighten 
lock nut. Turn the cable guide at 
hand lever end of cable until the hand 
lever free play (A—Fig. Y8-9) is cor- 
rect, 


SUSPENSION. Each front suspen- 
sion unit contains 240cc of multigrade 
SAE20W/40 engine oil. Oil should be 
renewed every 2,000 miles. 


REPAIRS 
PISTONS, RINGS AND CYLIN- 
DERS. Each piston can be removed 
after removing exhaust pipe, carbu- 
retor, cylinder head and cylinder. Re- 
fer to the following specifications: 


Ring end gap ........ 0.006-0.014 inch 
Ring side clearance in groove— 

Top ring srssriscissss: 0.0016-0.0032 inch 

Second ring ..... 0.0012-0.0028 inch 
Standard cylinder bore 

diameter ........ 61MM (2.4 inches) 
Maximum cylinder bore taper or 

out of round ............ 0.002 inch 
Piston skirt to cylinder 

clearance... 0.0012-0.0014 inch 


Piston skirt clearance in cylinder 
bore should be measured by first mea- 
suring piston diameter at right angles 
to piston pin and cylinder bore diam- 


should be measured 10MM (0.4 inch) 
above bottom edge of skirt. Make 
sure that rings correctly engage pins 
in the ring grooves and marks on side 
of rings are toward top of piston. Pis- 
tons should be installed on connect- 
ing rods with arrow pointing toward 
front. Cylinder head stud nuts should 
be torqued to 180 inch-pounds. 


CONNECTING RODS AND 
CRANKSHAFT. The crankcase halves 
must be separated to remove the 
crankshaft. Refer to Fig. Y8-21. Con- 
necting rods, crankpins rod bearings 
and the center main bearings and seal 
are removed by pressing the crank- 
shaft apart. The crankshaft should be 
disassembled ONLY if required tools 
are available to cocrrectly check and 
align the reassembled crankshaft. If 
side shake (G—Fig. Y8-15) at piston 
pin end of connecting rod exceeds 
0.08 inch (2MM), the connecting rod, 
crankpin and lower bearing should 
be renewed, Shake (G) should be 
0.032-0.039 inch (0.8-1.0MM). Side 
clearance of connecting rod between 
the crankshaft counter weights can 
be measured with a feeler gage. Side 
clearance should b 0.0039-0.012 inch 
(0.1-0.3MM). With crankshaft sup- 
ported between lathe centers (S—Fig. 
Y8-15), maximum eccentricity when 
measured with a dial indicator at 
points (A & B) should not exceed 
0.0006 inch (0.015MM). 
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Fig. Y8-14—Exploded view of the crank- 
shaft assembly. 


1. Oil seal 8. Cranxpin 
2. Dowel pins 9. Crankpin washers 
3. Left main bearing 10. Crankpin bearing 
4, Shims 11, Connecting rod 
5. Crankshaft left 12. Piston pin bearing 
cylinder half 13. Shim 
6. Center seal 14, Right main bearing 
T. Center main 15. Snap ring 
bearings 16. Oil seal 





Fig. Y8-15—Refer to text for checking 
crankshaft for correct assembly or wear. 


When reinstalling crankshaft, make 
certain that the holes in all four main 
bearing outer races correctly engage 
the locating dowels (D—Fig. Y8-16) 
in the top crankcase half. Snap ring 
on right main bearing outer race 
should be installed so that open space 
between ends of snap ring is aligned 





ee Pie. OS Sl 


Fig. Y8-16 — When installing crankshaft, 

make certain that dowels (D) engage holes 

in all four main bearing outer races. Align 

open space of snap ring (15—Fiq. Y8-14) 
with oil groove (G). 
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Fig. Y8-17—Exploded view of the clutch assembly. Unit is mounted on right end of trans- 
mission input shaft and is driven by the crankshaft primary drive gear (2). 


1, Oil pump gear 9. Pressure plate 

2. Crankshaft primary 10. Friction discs 
drive gear (T used) 

3. “O” ring 11. Separator rings 

4, Thrust plate (7 Used) 

5. Thrust washer 12, Clutch plates 

6. Clutch drum (6 used) 

7. “O” ring 13. Thick clutch plate 

8. Bearing (1 used) 


with the oil groove (G) in the top 
crankcase half. The oil seal on left 
end of crankshaft should be installed 
flush with the crankcase surface. The 
oil seal on the right end of crankshaft 
should be installed so that edge of 
seal contacts the outer race of main 
bearing. Yamaha bond No. 5 or equi- 
valent sealer should be applied evenly 
to the complete mating surfaces of 
crankcase halves. Install the lower 
half making sure that screws are 
torqued in the sequence stamped on 
lower half. The 6MM screws should 
be tightened to 87 inch-pounds torque 
and the 8MM screws should be torqued 
to 174 inch-pounds. 


CLUTCH. The clutch is located on 
the right end of the transmission in- 
put shaft and can be removed after 
removing the engine right side cover. 

Clutch friction discs (10—Fig. Y8- 
17) should be renewed if less than 
0.106 inch (2.7MM) thick. Thickness 
when new is 0.118 inch (3MM). Free 
length of clutch springs (18) should 
be 1.43 inches (36.4MM). Springs 
should be renewed if less than 1.39 
inches (35.4MM). Inspect all parts for 
wear, warpage or evidence of over- 
heating. 
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14, Thrust washer 21, Release bearing 

15. Clutch hub 22, Release plug 

16. Lock washer 23, Oil seal 

17. Hub nut 24, Return spring 

18 Clutch spring 25. Release lever 
(6 used) and screw 

19. Spring plate 26. Adjusting screw 


20. Push crown 28. Bearing sleeve 


Make sure that the clutch drum 
thrust washers (5 & 14) and bearing 
sleeve (28) are correctly fit. End play 
should be 0.002-0.004 inch (0.05- 
0.1MM) and is adjusted by varying 
the thickness of thrust washers (5 & 
14). Thrust washers are available in 
thicknesses of 2.1, 2.2 and 2.3MM. 
Bearing sleeve (28) should be a thumb 


Go 
3 
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MOTORCYCLE 


press fit without any measurable 
clearance in bearing. Oversize bear- 
ing sleeves are available. 

To measure clutch drum end play, 
it is necessary to carefully measure 
the total thickness of clutch drum (at 
position of thrust washers) and thrust 
washers, Subtract the total thickness 
from the length of the bearing sleeve 
(28). If difference (end play) is not 
within the limits of 0.002-0.004 inch 
(0.05-0.1MM), it is necessary to in- 
stall thrust washers (5 & 14) of dif- 
ferent thickness. The clutch will not 
release properly if end play is too 
tight. 

Use grease to hold the thrust 
washers (5 & 14) in position around 
the bearing sleeve when installing the 
drum (6), sleeve (28) and thrust 
washers (5 & 14). Be careful not to 
twist separator rings (11) when as- 
sembling. 


CRANKCASE AND GEAR BOX. To 
separate the crankcase halves, first 
remove the generator and output 
sprocket from left side. Remove the 
clutch assembly and the oil pump and 
primary drive gears from the right 
side of engine. Remove the sealing 
boot (3 Fig. Y8-19), snap ring (4), 
shims (5) and washer (6) from the 
left end of the gear change shaft, then 
remove the change shaft and linkage 
from the right side of engine. Remove 
the shift detent (13) and retainer 
plate (15). Remove kick starter spring 
guide (4—Fig, Y8-20) and return 
spring (5). Turn the crankcase assem- 
bly upside down, remove the attach- 
ing screws and carefully separate the 
crankcase halves. The gears and shafts 


Fig. Y8-19 — Exploded 
view of the gear shift as- 
sembly. Shift fork (19) 
moves gear (27—Fig. Y8- 
22), fork (23) moves 
gear (8—Fiq. Y8-22) and 
fork (24) moves gear (20 
—Fig. Y8-22). 


. Shift pedal 

Seal 

. Sealing boot 

Snap ring 

Shims 

Washer 

Oil seal 

. Return spring 

. Eccentric screw 

10. Change shaft 

11. Ratchet spring 
W Pl 


SEASAP HNH 


14, Detent spring 
15. Shift drum 
retainer plate 
16. Change pin (long) 
17. Side plate 
18. Change pins 
19. Shift fork (5th) 
20. Guide pin (3 used) 
21. Roller (3 used) 
22. Cotter pin (3 used) 
23. Shift fork (2nd & 4th) 
24. Shift fork (1st & 3rd) 
25. Shift drum 
26. Snap rings 
27. Shift fork rail 
28. Neutral detent 
29. Detent spring 


SERVICE Yamaha YR-1, YR-2 and YR-3 


D 13 Fig. Y8-20 — Exploded 
We view of the kick starter 


assembly. Gear (11) 
meshes with first gear (19 
—Fig. Y8-22). 


Starter lever 
Cover 

Oil seal 

. Spring guide 
Return spring 

. Snap ring 

Shim 

. Bushing + 
. Pedal shaft 

10. Wave washer 

11. Starter gear 

12. Washer 

18. Snap ring 

14. Ratchet 

15. Ratchet spring 

16. Washer 

17. Holder (2 halves) 
18. Snap ring 

19. Stop 


P9021 Typ G9 po 





Fig. Y8-24——Align marks (M) on ratchet 
(14—Fig. Y8-20) and shaft (9) when as- 
sembling. 


should remain in place in the top half 
as shown in Fig, Y8-21. 

When assembling, make sure that 
cotter pins for the guide pins are in- 
stalled in direction shown in Fig. Y8- 
23 and do not touch shift forks. Marks 
on end of kick starter ratchet and 
pedal shaft should be aligned as shown 
in Fig. Y8-24. Install the crankcase 
lower half making sure that screws 
are tightened in sequence stamped on 
lower half. The 6MM screws should be 
tightened to 87 inch-pounds torque 
and the 8MM screws should be 

j torqued to 174 inch pounds. Adjust 
Fig. Y8-21—Gears and shafts should stay in Fig. Y8-23—When installing the shift drum position of eccentric screw (S—Fig. 


place in the top half of crankcase when and forks, install cotter pins through guide Y8-25) until clearance (C) between 


is li A ins in directi h B 
the lower half is lifted off. pins in et mee forks shit ratchet and shitt pins {4 the 





same, 





Fig. Y8-22—Exploded view of the transmission assembly. Refer to Fig. Y8-21 for view of 
parts installed in the top half of crankcase. 


1. buap ring 9. Washer 18. Washer 27. Sliding gear (4th 

2. Bearing 10. Fourth gear 19. First gear 28. Output. Eoin ( ; 

8. Shim 11, Gear bearing 20. Sliding gear (2nd) 29. Shim 

4, Input shaft and 12, Washer 21. Snap rings 30. Shim 

š first gear 13. Snap ring 22, Washer 31. Snap ring 

5: gup. Saneha 4 Shatt bearing SA eat gear 32. Bearing 
. . Plug . Washers 33. Collar -25— 

T: Recond gear 16. Bearing 25. Fifth gear 34. Oil seal Fig. Y8-25—Turn the eccentric screw (S) 
- Sliding gear 17. Snap ring 26. Snap ring 35. Felt dust seal until clearance (C) is the same on each 

) 36. Output sprocket side of shift drum pins. 
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Yamaha 350 Road Racer 


MOTORCYCLE 


YAMAHA R3 RR ROAD RACER 


MODEL R3 RR 
Displacement-cc ....eccecsesooooessoo 348 
BoreeMM roro siegen nean EEES 61 
SirokeMM secs isi cinneas Eds oss seer 59.6 
Number of cylinders ...............6- 2 
OUP UCI TEGO: 5 65 55 mennaan alate sors 1:20* 
Plug gap-inch .. wescewessssess 0.020-0.024 
Point gap-inch .............06. 0.009-0.012 
Ignition ‘timing’ sisjeisiew.c0.0% 00 smisch Fixed 

Piston position BTDC-inch ....... 0.078 
THE SIZO-FYONE cros scseseersieisvere ss 0% 3.00x18 

oo E E T T 3.00x18 
Tire pressure-Front ............ 25.6 PSI** 

Reor  ceieia 4.0.06 5 sinwainremiatnares Bs 6% 28.5 PSI** 
Number of speeds ..........0eceeeeees 5 
Weight-Lbs. (approx.) ..........00000. 253 


*Use a 1:20 mix in fuel tank in addition to 
automatic oil metering system. 


**Dry track tire pressures are given, Recom- 
mended pressures for wet track operation 
are 24.2 PSI in front tire and 27.0 PSI in 
rear tire. 


The R3 RR is a factory prepared road 
racing version of the R3 series street twins. 
General repair and adjustment procedures 
for the R3 apply to R3 RR models except 
for the details in the following paragraphs. 





Fig. YT8-1—Drawing of standard R3 piston 
showing locations of comparison with road 
racing R3 RR piston. 





Fig. YT8-3 — Diagram of 

expansion chamber used 

on an R3 RR road racer. 

Refer to text for dimen- 
sions. 


SPARK PLUG AND IGNITION. 
Recommended spark plug for extended 
high speed operation is NGK type 
B-10EN or equivalent. An NGK type 
B-7E or B-8EN should be used to 
warm engine up. 

Ignition should occur when piston 
is 2.0 MM (0.078 inch) BTDC. Set 
breaker points to maximum gap of 
0.009-0.012 inch. Turn entire breaker 
assembly base plate to adjust timing. 


CARBURETORS. The R3 RR is 
equipped with two VM 34 SC units 
with the following specifications: 


Main jet ........ #320-400 #380 Std. 
Neele Jet riasso seiesima oval 0 axe 0-6 
SSE NECAIS sess iss sues gee 6 Sais wie sate 6F5 
Throttle Valve: sx. ci scw esas sears ins 1.5 
ROETE aversion nies OE #60 


Jet needle clip in second groove from 
top of needle. Pilot air screw initially 
set 1% turns out from a lightly seated 
position. 

Carburetors should be carefully in- 
spected to make certain that throttle 
slides are at equal heights in slide 
bores at full throttle position. 


Fig. YT8-2—Comparison of R3 and R3 RR cylinder porting. All dimensions are in MM. 
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LUBRICATION. The automatic oil 
metering system is retained but it is 
not affected by throttle position. Pump 
is secured to the full stroke position 
and only engine RPM will vary the 
amount of oil pumped. In addition to 
oil injection, a 20:1, fuel to oil mixture 
should be used in the fuel tank. A 
gasoline with an octane rating of 100 
or better is recommended. Although 
not recommended, if oil pump is re- 
moved a 12:1 fuel to oil mixture 
should be used in fuel tank. 


PISTON, CYLINDER AND CYLIN- 
DER HEAD. A standard R3 RR cyl- 
inder head has a capacity of 16.3 cc. 

Pistons in the R3 RR are 6 MM 
(0.236 inch) shorter in the skirt (C— 
Fig. YT8-1) than R3 models. Port in 
piston is 14.5 MM (0.57 inch) from 
top edge of piston (A); 21 MM (0.826 
inch) high and 12 MM (0.47 inch) 
wide. Only one piston ring is used 
in racing models. 

Instead of the transfer grooves in 
cylinders of street models, the R3 RR 
has actual ports cast into the all alloy 
cylinder. A comparison of the R3 RR 
and standard R3 cylinder may be 
seen in Fig. YT8-2. Solid lines repre- 
sent porting of street model cylinder. 


EXPANSION CHAMBER. An ex- 
pansion chamber similar to the one 
used on R3 RR models may be con- 
structed with the following specifica- 
tions (Fig. YT8-3): (All dimensions 


in inches) 

A. 11 F. 7 
B. 8 G. 4 
C. 2 H. 3% 
D. 6% I. 3% 
E. 7 J. 2% 


SUSPENSION. Front suspension 
units on the R3 RR require 215cc of 
10W/30 motor oil each. 


CLUTCH. Standard free length of 
clutch springs is 44 MM (1.732 inch) 
on R3 RR models. Renew springs if 
less than 43 MM (1.692 inch) long. 





Yamaha DT-1 and RT-1 


SERVICE 
Model DT-1 RT-1 
Displacement-cc 246 351 
Bore-MM ....... ste 20 80 
Stroke—MM_ ......cceeeeeeeee 64 70 
Number of cylinders ........... 1 1 
Oil-fuel ratio csi cs ss vwseownsee Oil Injection Oil Injection 
Plug gap-inch ..........eeeeeee 0.020-0.024 0.020-0.024 
Point gap-inch ..........2eeeee 0.012-0.015 0.012-0.015 
Ignition timing ............006- Fixed Auto-Advance 
Piston position BTDC-inch .... 0.126 0.133 (Advanced) 
Tire size- front ......eeeeeeeees 3.25x19 3.25x19 
REG? esnndzse ies aweieewmcess.s 4.00x18 4.00x18 
Tire pressure (psi)-front ........ 12-14* 1g** 
ROE aieea ety o sesereionercroicitie’ so 16-18* 16** 
Rear chain free play-inch ...... 4- 1 
Number of speeds .......-..46+ 5 5 
Weight-lbs. (Approx.) .......-.- 232 258 


*For trail riding, tire pressure snould be 10 psi for front, 12 


rear. 
**For trail riding, tire pressure should be 8.5 PSI for front, 10 


PSI rear. 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug for normal use in 250cc models 
is NGK type B-7E or equivalent. Rec- 
ommended spark plug for normal 
use in 360cc models is NGK type B- 
9E or equivilant. Spark plug electrode 
gap should be 0.020-0.024 inch (0.5- 
0.6MM). 


CARBURETOR. Both models are 
equipped with flange mounted Mi- 


(2); 






o 
Fig. Y9-1—View of the carburetor used on 
early 250cc models. Idle mixture is ad- 


justed at needle (1) and idle speed at 
adjuster (2). 





4 


Fig. Y9-2—View of carburetor adjustments 
common fo late moce 250 and 360cc 
units. 


kuni sliding valve carburetors. Throt- 
tle cable should have 0.02-0.04 inch 
(0.5-1.0 MM) free play at idle posi- 
tion. Pilot air screw (1—Fig. Y9-1 or 
Y9-2) should be 1% turns out from a 
lightly seated position. Idle speed 
should be adjusted after allowing en- 
gine to reach normal operating tem- 
perature. Turn idle speed adjuster (2 
—Fig. Y9-1 or Y9-2) to obtain an idle 
of 1400-1500 RPM for 360cc models 
and 1200-1400 RPM for 250cc mod- 
els. 

Float level (H—Fig. ¥9-3) should 
be 14.1MM ( inch) on most models 
and 15.8 MM (% inch) on DT-1E 
models. Make certain that “O” ring 
is in good condition before installing 
float chamber. 

Refer to the following and Fig. Y9- 
4 for typical carburetor specifications: 
DT-1 (VM 26 SH) 


Main jet (9) ...........eeee. #160* 
Needle jet (13) .......... ee eee ee 0-2 
Valve needle (6) .............. 5D1 
Pilot Jet GAJ sees hed Geass ieii #35 
Throttle valve (7) sriscisismsiss 2.5 


Clip (5) in third groove from top o 
needle (6). 

* DT-1 models before engine serial 
number 2921 did not have expanders 
behind piston rings and were equipped 
with #150 main jets. All flat type 
replacement piston rings have ex- 
pander rings and a #160 main jet 
should be installed. 

RT-1 (VM 32 SH) 


Main jet (9) .......... #220-#240* 
Needle jet (13) ......n.sosesse 0-4 
Valve needle (6) ............ 6 DP 1* 
Pilot. jet (14) wsicarvwsracvaseue #30 
Throttle valve (7) ..........006- 1.5 


*Some RT-1 models were equipped 
with a 6 CF 1 valve needle to smooth 
engine performance. If this needle 





Fig. Y9-3 — Make certain that "O" ring 
(18) is in perfect condition before in- 
stalling float bow! 





Fig. Y9-4—Exploded view of carburetor. 
Inset (A) is idle speed adjustment used 
on early DT-1 units. 


1. Cable guide 10. Fuel inlet valve 

2. Idle speed adjuster 11. Idle mixture needle 
3. Idle speed stop rod 13. Needle jet 

4, Retainer 14, Pilot jet 

5. Clip 15. Floats 

6. Valve needle 18, “O” ring 

T. Throttle slide 19. Main nozzle 

8. Starting valve 20. Clips 

9. Main jet 21, Float lever 


is used a #230-#240 main jet is rec- 
ommended and pilot air screw (1— 
Fig. Y9-2) should be 1% turns out. 

Clip (5) in fourth groove from top 
of 6 DP 1 needle and second groove 
from top of 6 CF 1 needle. 


IGNITION AND ELECTRICAL. All 
models are equipped with a 6V 2AH 
battery mounted beneath the seat. A 
single wave rectifier, also beneath 
seat, is used to convert AC current to 
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Fig. Y9-5—When carburetor controls are 

correctly adjusted and engine is at idle 

speed, mark (1) should be aligned with 

quide pin (2). core ee is shown at 
3). 





9 10 4 8 


Fig. Y9-6—Clearance (A) should be 0.020- 
0.25MM and is odiyaied by varying shims 


DC for battery charging, horn and 
brake light. 

Ignition breaker point gap should 
be 0.012-0.015 inch at maximum open- 
ing. Ignition should occur (points just 
open) when piston is 3.2 MM (0.126 
inch) BTDC on DT-1 models. Ignition 
should occur when piston is 3.4 MM 
(0.133 inch) BTDC on RT-1 models. 
When checking ignition timing on 
RT-1 models it is necessary to secure 
advance mechanism flyweights to the 
full open position. A dial gage may be 
used after removing the cylinder head. 

Mark on rotor can normally be 
aligned with pointer on stator when 
crankshaft is in correct position for 
ignition. 

LUBRICATION. Oil contained in a 
separate tank is pumped into the inlet 
passage to lubricate the engine. The 
oil tank should be filled with SAE 30 
two-stroke oil and should never be 
allowed to run dry. 

If the “Autolube” system is drained 
or the pump unit is renewed, the air 
should be bled from the system as fol- 
lows: Remove screw (B—Fig. Y9-5) 
from bleeder hole, pull control cable 
up out of the guide (3) and turn 
starter plate (16) until oil without 
air bubbles flows from bleeder screw 
hole. Reinstall bleeder screw, then 
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Fig. Y9-7—Exploded view 
of the "Autolube™ oil in- 
fection pump. 


Pump body 

Cover 

Pulley spring 
Pulley 

Guide pin 

Adjust plate 

Wave washer 

. Shims 

. Plunger 

10. Plunger return spring 
11. Plunger pin 

12. Plunger oil seal 

13. Plunger cam oil seal 
14. Distributor 

15. Distributor oil seal 
16. Starter plate 

17. Drive pin 

18. Check ball 

19. Check valve spring 
20. Delivery pipe 

21. Banjo bolts 

22. Thrust plate 

23. Worm wheel 

24, Worm wheel pin 
25. Spring 

26. Worm shaft 

27. Worm shaft bushing 
28. Oil seal 

29. Pin 

30. Drive gear 

31. Nut 

35. Bleeder screw 

36. Plate 

37. Snap ring 

38. Spring seat 


eC al 


Fig. Y9-8—Clutch hand lever should have 
35-2 inch free play at (A). Refer to text 
for adjustment. 





Fig. Y9-9—Clutch adjusting screw (S) is 
located under small plate on left side of 
engine. Make certain that lock nut is tight- 
ened after adjustment is complete. 
start engine and run at idle speed 
while pulling pump cable up until the 
oil delivery line is completely free of 
air bubbles. If bubbles cannot be re- 
moved from the pressure line, check 
for leaking pump seals or inlet oil 
line. 

The pump must be correctly ad- 
justed to provide the correct amount 
of oil for proper lubrication. Adjust- 
ment should be checked every 2,000 
miles. To adjust, proceed as follows: 
Check the plunger minimum stroke 
by turning the starter plate (16) until 
clearance between pulley and adjust- 
ing plate is at its minimum, then mea- 
sure clearance (A—Fig. Y9-6) with a 
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Fig. Y9-10—Exploded view of late DT-1 
front suspension unit. Early models had 
similar construction. Holding bolt (16) 
must be removed to disassemble unit. 


1. Inner fork tube 9, Piston 

2. Upper spring seat 10. Snap ring 

3. Spacer 11, Oil seal clip 

4, Dust seal 12. Oil seal washer 
5. Upper cover guide 13. Oil seal 

G. Cap bolt 14. Outer fork tube 
T. Fork spring 15. Oil drain plug 
8. Damper valve 16, Holding bolt 


feeler gage. If clearance is not within 
limits of 0.008-0.010 inch (0.20- 
0.25MM), vary the number of shims 
(8). Turn the throttle hand grip just 
enough to take up free play from the 
throttle cables (without changing idle 
speed) and check the oil pump setting 
mark and guide pin as shown in Fig. 
Y9-5. If the mark (1) is not exactly 
aligned with guide pin (2), loosen the 
lock nut and turn the pump cable ad- 
juster (3) as required to align. 


SERVICE 


. Cap bolt 

“oO” ring 
Cover guide 
Packing 
Dust seal 
Washer 
Oil seal 
Outer tube nut 


“op” 










PRAASAeews 


ng 
10. Metal slide 
11. Spacer 
12. Upper spring seat 
13. Inner tube 
14, Piston rings 
15. Fork spring 
16, Damper valve 
17. Outer tube 
18. Holding bolt 


Fig. Y 9-11—Front suspension unit typical 
of RT-1 models. 


SAE 10W/30 engine oil should be 
used in the gear box. Capacity is one 
quart. Gear box should be drained 
and filled with new oil every 1200 
miles. 


CLUTCH CONTROLS. The clutch 
hand lever should have 7-% inch (2- 
3MM) free play at (A—Fig. Y9-8). To 
adjust, remove the small plate from 
engine left side cover. Loosen the lock 
nut and turn the adjusting screw (S— 
Fig. Y9-9) in until slight resistance is 
felt, then back the screw out % turn 
and tighten lock nut. Adjust the cable 
guide at hand lever end to provide 
the correct amount of free play at 
(A—Fig. Y9-8). 


SUSPENSION. The DT-1 front sus- 
pension units contain 175cc and the 
RT-1 units contain 210cc of oil each. 
Oil used should be SAE 10W/30 en- 
gine oil. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
The piston can be removed after re- 
moving the exhaust pipe, carburetor, 
cylinder head and cylinder. Piston 
skirt to cylinder clearance should be 
0.0016-0.0018 inch (0.040-0.045 MM) 
on DT-1 models; 0.0018-0.0020 inch 
(0.045-0.050 MM) on RT-1 models. 
Out of round and taper should not ex- 
ceed 0.015 inch on all models. Ring 
end gap should be 0.008-0.015 inch 
for DT-1 models; 0.012-0.020 inch for 
RT-1 models. 


Fig. Y9-12— Cross sec- 
tional view of the clutch 
assembly. Make certain 
that thrust washers (1 & 
2), bearing (3) and 
spacer (4) are correctly 
positioned before tighten- 
ing nut (16). 


S. Adjusting screw 
1. Thrust washer 
(small O.D.) 
2. Thrust washers 
(large O.D.) 

3. Thrust bearing 

4. Spacer 

5. Kickstarter gear 

6. Crankshaft 
(primary ärive) 
gear 

7 “O” ring 

8. Clutch drum 

9, Pressure plate 

0. Clutch release 


Yamaha DT-1 and RT-1 





plunger 
11. Release rods 

(2 used) 
12. Driver plates 
13. Separator rings 
14. Friction discs 
15. Spacer 


. Nut 
17, Clutch hub 


Fig. Y9-13—Exploded 
view of transmission com- 
mon fo all models. 


Drive shaft 

. Drive shaft spacers 
Ball bearing 

Oil seal 

Spacer 

Drive sprocket 

. Idler gear 

. Retaining clip 

. Ball bearing 

10. Gear holding washer 
11. First gear wheel 
12. Fourth gear wheel 
13. Third gear wheel 
14, Third pinion gear 
15. Second gear wheel 
16. Fourth pinion gear 
17. Third pinion gear 
18, Third gear wheel 
19. Second pinion gear 
20. Bearing 

21. Oil seal 

22. Kick pinion 

23. Retaining clip 

24, Ball bearing 

25. Retaining clip 

26. Counter shaft 


PPAP DN 


NOTE: DT-1 models before engine 
serial number 2921 did not have ex- 
panders behind piston rings and were 
equipped with #150 main jets. Re- 
placement piston ring sets for early 
pistons are equipped with expander 
rings and should have a #160 main 
jet installed. 

Standard and Keystone type rings 
have been used. Rings are not inter- 
changeable between the two types of 
pistons. Keystone pistons can be iden- 
tified by the letter “K” stamped on 
top of piston. Keystone type ring 
marked “1N” or “1T” should be in- 
stalled in top groove. Keystone ring 
marked “2N” or “2T” should be in- 
stalled in second groove. Marks on 





all types of piston rings should be to- 
ward top of pistons. Make certain 
that arrow on top of piston points to- 
ward front. Cylinder and head retain- 
ing stud nuts should be torqued to 
28-33 ft.-lbs. 

Late RT-1 models are equipped with 
a decompression valve to aid in en- 
gine starting. If valve is suspected of 
being faulty it may be checked by 
removing the valve cover and squirt- 
ing oil onto the valve with engine 
running. If oil is sucked in or blown 
off, check for the following; bent 
valve stem, maladjusted cable, carbon 
on valve seat or valve not completely 
screwed into head. 
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Fig. Y9-14—Cross sectional view of the five speed transmission used on DT-1 and RT-1 


models, 
1. First gear 5. Fifth gear 9. Sliding gear (4th) 
2. Second gear 6. First gear 10. Sliding gear (5th) 
3. Sliding gear (3rd) T. Second gear 11. Input shaft 
4, Fourth gear 8. Third gear 12, Output shaft 


CONNECTING ROD AND CRANK- 
SHAFT. The crankcase halves must 
be separated to remove the crank- 
shaft. Connecting rod, crankpin and 
roller bearing are removed by press- 
ing crankshaft apart. Crankshaft 
should be disassembled only if re- 
quired tools are available to correctly 
check and align the reassembled 


aC 
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crankshaft. If the connecting rod side 
shake at piston pin end exceeds 2MM 
(0.079 inch), the connecting rod, crank- 
pin and lower end bearing should be 
renewed. The crankshaft eccentricity 
should be less than 0.083MM (0.0012 
inch) when measured at main bearing 
journals with crankshaft supported 
between lathe centers. Connecting rod 
side clearance between crankshaft 
counter weights should be 0.016-0.020 
inch (0.4-0.5MM). 


CLUTCH. The clutch is located on 
the right end of the transmission in- 
put shaft and can be removed after 
removing the engine right side cover. 
Inspect all parts for wear, warpage or 
evidence of overheating. Free length 
of a clutch spring is 1.433 inch (36.4 
MM). Replace the springs if they are 


Fig. Y9-15 — Exploded 

view of shift components 

used in DT-1 and RT-1 
models. 


. Change lever bracket 
. Bracket axle 

Change lever 
Change lever 

. Shift fork guide bar 
Shift fork 

. Shift fork 

. Shift fork guide pins 
. Blind plug 

10, Cam stopper 

11. Cam stopper spring 
12, Cam stopper plug 

18, Shift cam 

14, Change lever guide 
15. Dowel pins 

16. Side plate 

17. Shift fork guide pin 
18. Shift fork 


ONDA corr 
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0.04 inch shorter than standard. When 
assembling, make certain that clutch 
drum thrust washers (1&2—Fig. Y9- 
12), thrust bearing (3) and spacer (4) 
are correctly installed. Spacer (15) is 
replaced with a friction disc on RT-1 
models. 


CRANKCASE AND GEAR BOX. 
The crankcase halves can be separated 
after removing the engine from the 
frame. Remove the piston, clutch, 
magneto, crankshaft primary drive 
gear, output sprocket and shift link- 
age. Remove the kickstarter idler gear 
from the right side, then remove the 
screws attaching crankcase halves to- 
gether. Carefully separate the halves. 

The shifter assembly and transmis- 
sion assembly must be installed as a 
unit. The transmission must also be 
in the neutral position. 


SPEED TUNING 

Both DT-1 and RT-1 models are available 
in competition versions (MX models). Basic- 
ally these models are standard units with 
lighting equipment removed and specialized 
“GYT” kit parts installed. 

Repairs and adjustments are identical to 
standard models with the exceptions listed 
in the following paragraphs. 

Many features of MX models may be 
incorporated in standard parts for an in- 
crease in power. Any modification of stand- 
ard parts or installation of performance 
parts will void the manufacturers warranty. 


SPARK PLUG AND IGNITION. 
Recommended spark plug for the DT-1 
MX is an NGK type B-10EN or equiv- 
alant. An NGK type B-9EN is recom- 
mended for use in RT-1 models with 
the “GYT” kit installed. 

Ignition should occur when piston 
is 2.3 MM (0.091 inch) BTDC on DT-1 
MX models and 3.4 MM (0.133 inch) 
BTDC on RT-1 MX units. 

Standard magneto may be retained. 
Remove all unnecessary wiring and 
connect black wire from magneto to 
orange lead of ignition coil and 
ground positive lead of ignition coil. 


CARBURETOR. It has been deter- 
mined that the following carburetor 
specifications provide satisfactory per- 
formance in DT-1 MX models. 

VM 30 SH 


Main jet sscssses cy eer neces #210-230 
Needle Jet aia ccsws se cavesmas 0-4 
Pilot jet ........... ian sate lalate seis #80 
Throttle valve .........cceeeeeee 3.5 
Jet needle 6 i6cs aes cumini ace 5D5 


Clip in third groove from top of jet 
needle. Pilot air screw 2-1 turn out 
from a lightly seated position. 

The following specifications have 
proven to be a workable combina- 
tion for RT-1 MX models: 


SERVICE 

VM 34 SH 

Main jet ....ccsccccccccseccoes #280 
Jet needle .......cccveceeoes 6 DP 1 
Needle jet ........sccceccecees P-O 
Throttle valve .........eeeeeeeee 1.5 
Pilot jet ......ccceccccecvccess #40 


Clip in third groove from top of jet 
needle. Pilot air screw 1% turns out 
from a lightly seated position. 


LUBRICATION. Automatic oil me- 
tering system is used on MX models. 
For added lubrication needs such as 
flat track racing, a 30:1 fuel to oil 
mixture should be used in fuel tank as 
well as the oil injection system. 

If the oil metering system is re- 
moved a mixture of 15 parts gasoline 
to 1 part oil should be used in the 
fuel tank. 


SUSPENSION. The weight and 
amount of oil used in front suspen- 
sion units may be varied to tailor 
front fork action. Amount of oil used 
should be from 210-220 cc in each 
fork tube. 


Ye, 


a 





Fig, YT9-1—Refer to text 
for DT-1 expansion cham- 
ber dimensions. 


PISTON, CYLINDER AND CYLIN- 
DER HEAD. A DT-1 “GYT” piston 
has 4 MM (0.157 inch) shorter skirt 
than standard and transfer cutaways 
in side are also 4 MM higher than 
standard. “GYT” piston uses only one 
piston ring. 

A standard DT-1 cylinder head has 
combustion chamber capacity of 37.5 
cc. A DT-1 MX cylinder head has a 
capacity of 27.5cc. 

Refer to the following for standard 
and “GYT” cylinder timing specifica- 
tions: 


INTAKE OPEN—DEGREES BTDC 
EXHAUST OPEN—DEGREES ATDC 
TRANSFER OPEN—DEGREES ATDC 


ies 
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EXPANSION CHAMBER. 
models are equipped with expansion 
chambers. An expansion chamber de- 
signed to increase performance in DT- 
1 models may be constructed with the 
following dimensions: (Fig. YT 9-1) 
All dimensions are in inches. 


A. 134 E. 9 13/16 
B. 13 F. 10 

C. 11 G. 1 

D. 7% H. 3% 
DT-1 DT-1 MX RT-1 RT-1 MX 
80 91 80 79 

94 91 98 94 

123 124 125 121 





YAMAHA HT-1, 


AT-1 AND CT-1 


SINGLE ENDURO MODELS 





MODEL HT-1 AT-1 CT-1 
Displacement-ce ......eeeeecceeees sitka B9 123 171 
Bore-MM .sesccsssoossoecososo eri .. 50 56 66 
StrokeMM. « s:ciwyesieseiorsa 0 0 ¢ sis oreisrenieines oe 45.6 50 50 
Number of cylinders ......seeeeeeeceeee 1 1 1 
Oil-fuel ratio ......cccceeccccccceeccees ————Oil-Injection. 
Plug, GaPANCH acvciecciecvesvecicwescioee ————————0..020-0.024 
Point gap-inch ......ssecececcccccssees 0.012-0.015 
Ignition timing ........ccseeeccceceeees Fixed Auto Fixed 
Piston position BTDC-inch .... ... oo. —007 
Electrical system voltage ..... e $ 12 6 
Battery terminal grounded ... aoe Negative——_____—_ 
Tire Size-front ........ceeeeeees 2.75x18 3.00x18 3.25x18 
GGG. 505.04 saGim mance I RRA 3.00x18 3.25x18 3.50x18 
Tire pressure-front ......ssssessossessos 22 PSI 14 PSI 14 PSI 
Raar cisiarareisssc is toso E 29 PSI 17 PSI 17 PSI 
Rear chain free play-inch ..........000. 0.8 1.0 0.8 
Number of speeds ......ssseccccccccees 5 5 5 
Weight-lbs. (approx.) ....... PERE 187 221 211 
MAINTENANCE from top of float to gasket surface 


SPARK PLUG. Recommended plug 
gap is 0.020-0.024 inch. Recommended 
spark plug for the HT-1 is the NGK 
type B-8HC. The CT-1 and AT-1 re- 
quire a NGK type B-8E plug. 


CARBURETORS. A Mikuni VM 
type carburetor is used on all models. 
Idle mixture screw (1—Fig. Y10-1) 
should be 1% turns out from a lightly 
seated position on CT-1 and AT-1 
models. Screw (1—Fig. Y10-2) should 
be 1% turns out on HT-1 models. 
Float level is adjusted by bending 
tang (B—Fig. Y10-3) and is measured 


of float bowl. Float level should be 
0.88 inch on HT-1 and 1.0 inch on 
CT-1 annd AT-1 models. Refer to the 
following specifications for standard 
sizes: 


CT-1 and AT-1 
See Fig. Y10-1. 


Main, jet (2) os einer asre wea see wees #150 
Needle jet (8) ..........eceeeeee N-8 
Jet needle (4) ......... cee eee 4D3 
Pilot jet (5) dines crates serge #30 


Idle speed 
Clip (6) in third groove from top of 
needle (4). 


or 





Fig. Y10-1—Exploded view of typical 
carburetor used on AT-1 and CT-1 models, 


6. Jet needle clip 
7. Starter plunger 


. Pilot air screw 
. Main jet 


OR Code 


. Needle jet setter 8. Needle jet 
. Jet needle 9. Throttle screw 
. Pilot jet 10, Valve seat assembly 
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Fig. Y10-2—Exploded view of carburetor 


used on HT-1 models. 
1. Pilot air screw 6. Valve seat assembly 
2. Main jet T. Throttle screw 
3. Needle jet 8. Throttle slide 
4, Jet needle 9. Jet needle clip 
5. Pilot jet 10. Starter plunger 





Fig. Y10-3—Float level (A) is adjusted 
by bending tang (B). 


Fig. Y10-4—A bent spoke (3) can be 

used to hold points open. Timing marks 

(1&2) should be lined up so that future 

timing checks can be made without the 
ald of a dial gage. 
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HT-1 

See Fig. Y10-2 

Main jet: (2) s se 6s seuss vanes #85 
Needle jet (3) .............0000e N-6 


Jet needle (4) 
Pilot: jet (5) ce dacweck. cases oes #30 
Idle speed 1350-1450 RPM 
Clip (9) in third groove from top of 
needle (4). 


IGNITION AND ELECTRICAL. The 
AT-1 is equipped with a combination 
start motor-DC generator. The CT-1 
and HT-1 have a flywheel magneto. 
The spark plug must be removed and 
a dial gage installed to time the en- 
gine. Bring piston to TDC position 
and set gage to zero and then back 
the crankshaft up past 0.07 inch BTDC 
then move it forward to 0.07 inch 
BTDC. Ignition points should just be 
opening at this time. On AT-1 models 
it is necessary to wedge the governor 
flyweights open during the timing 
operation. See Fig. Y10-4. Maximum 


KERTONEET 


Fig. Y10-5—Mark (1) and guide pin (2) 
should line up with engine at idle. 


“fp 
py 





Y10-6—Arrow stamped on starter 
(3) will indicate direction of 
_rotation. 
Tage e 


Fig. 
plate 


a à — X 25 f 
Fig. Y10-7—Remove left engine cover for 
access to clutch adjustment screw. 
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Fig. Y10-8—Adjust clutch lever for 34-18 
inch free play at (A). 


point gap should be set at 0.012-0.015 
for all models. 


LUBRICATION. The gearbox should 
be drained and refilled every 1200 
miles with 0.75 qt. of SAE 10W/30 
motor oil. Oil level in transmission 
should be maintained between two 
marks on dipstick with dipstick 
screwed in. Motorcycle should be held 
in a vertical position to check oil level. 

Engine lubrication is accomplished 
with an automatic oil metering sys- 
tem. Oil tank should not be allowed 
to run dry and only 2-stroke engine 
oil should be used. Oil pump must be 
bled if allowed to run dry. To bleed 
pump, remove bleeder screw (2—Fig. 
Y10-6) and turn starter plate (3) up- 
ward while holding throttle fully open. 
When air is no longer present in oil 
coming from hole, replace screw. Oil 
pump adjustment should be checked 
with throttle fully closed. Mark on 
pump adjustment pulley (1—Fig. Y10- 
5) and guide pin (2) should align 
with throttle closed. Adjust pump by 
turning cable adjusters. 


CLUTCH CONTROLS. Clutch is ad- 
justed by loosening lock nut (2—Fig. 
Y10-7) and turning screw in until 
it seats lightly, then back screw out 
¥% turn and tighten lock nut. Clutch 
lever should have 4-14 inch free play 
as shown in Fig. Y10-8. 

SUSPENSION. Front suspension 
units use SAE 10W/30 motor oil. The 
HT-1 requires 140 cc of fluid; CT-1 
and AT-1 units require 152cc of fluid 
in each fork tube. Forks may be dis- 
assembled by removing the outer tube 
nut (13—Fig. Y10-9) and holding 
bolt (23). HT-1 units are similar but 
have no bolt (23). 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 

REPAIRS 

CYLINDER, PISTON AND RINGS. 
It is necessary to remove the head, 
exhaust pipe, oil delivery line, and 
cylinder to remove the piston. Use 
the following repair specifications: 
Ring end gap ...... .0.006-0.014 inch 
Piston skirt to cylinder 

clearance ........ 0.0016-0.0018 inch 


SERVICE 


Fig. Y10-9—Exploded view of typical 
CT-1 and AT-1 front end assembly. HT-1 
units are similar. 


1. Handle bar holder 12. Oil seal 
assembly 13. Outer tube nut 

2. Handle crown 14. “O” ring 

3. Fitting nut 15, Metal slider 

4, Ball race cover 16. Spacer 

5. Ball bearings 17, Fork inner tube 

6. Bearing race 18, Spacer 

7. Steering stem 19. Fork spring 

8, Dust seal 20. Damper valve 

9. Cap bolt 21. Fork sub spring 

10. Cover upper guide 22, Fork outer tube 

11. Dust seal 23. Holding bolt 


A 





Fig. Y10-10—Support crankshaft on lathe 
centers at points (S) and place dial indi- 
cators at (B) to check runout. 





Fig. Y10-11—Transmission and shifter 
assembly ready for installation. Note posi- 
tion of shift stopper ball detent (A). 
































Fig. Y10-12 — Exploded 
view of typical transmis- 
sion unif, 


. Drive axle 

. Spacer 

Ball bearing 
Oil seal 

. Distance collar 
Drive sprocket 
Snap ring 

. Kick idle gear 

. Needle bearing 

10. Shim 

11. First gear 

12. Fourth gear 

13. Washer 

14. Third gear 

15. Fifth gear 

16. Second gear 

17. Cover plate 

18. Ball bearing 

19, Main axle 

20. Fourth pinion gear 
21. Third pinion gear 
22, Fifth pinion gear 
23. Second pinion gear 
24, Needle bearing 


Fig. Y10-13—Shift arm clearance is ad- 
justed by turning eccentric screw (2). 
Clearance (A) should be equal. 


Maximum cylinder out of 

round or taper ........ 0.0019 inch 

Arrow on piston should be toward 
front of engine (exhaust side). Marks 
on rings indicate top side. Rings with 
“2” stamped on them belong in second 
groove from top of piston. Piston 
should be measured 3% inch from bot- 
tom at right angles to pin hole for 
cylinder clearance check. Piston pin 
should have a snug fit. Torque head 
retaining hardware to 15-18 foot 
pounds using a cross pattern to pre- 
vent head warpage. 


CRANKCASE AND CRANKSHAFT. 
The crankcase may be split after re- 
moving cylinder and screws in left 
side case. Clean mating surfaces well 
and use a non-hardening type sealer 
when assembling the crankcase 
halves. 

Crankshaft runout should be no 
more than 0.0012 inch. Small end 
shake (A—Fig. Y10-10) should be 
no more than 0.078 inch. Side clear- 
ance between large end of rod and 
crank cheek should be 0.015-0.019 
inch, 


TRANSMISSION. The transmission 
is a five speed, constant mesh unit. 
The transmission and shifter assem- 
bly must be installed as a unit and 
in the neutral position in left engine 
case. Parts cannot be installed sep- 
arately. Refer to Fig. Y10-11. 
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Fig. 


1 
2 
3 
4 
5. 
6 
7 
8 
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Y10-14—-Exploded view of shifter 
assembly. 


. Shift fork guide bar 

. Third shift fork 

. First shift fork 

. Blind plug 

Cam follower pin 

. Cam follower roller 

. Stopper lever assembly 
. Slide plate 

. Locating pin 

10. Shift cam 

11. Steel ball 

12. Neutral spring screw 
13. Second shift fork 

14, Shift fork guide bar 
15. Shift cam holders 

16. Blind shift cam plug 
17. Change shaft assembly 
18. Eccentric screw 

19. Oil seal 

20. Shift lever 


Gear shift arm to pin clearance (A 
—Fig. Y10-13) should be equal. 
Clearance is adjusted by loosening 
lock nut (1) and turning eccentric 
screw (2). 
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Y10-15—Exploded view of typical 
kick starter. 


Fig. 


1. Kick crank 8. Retaining clip 
2. Oil seal 9. Shim (two piece 
3. Retaining clip gear holder on 
4. Spring cover some models) 
5. Kick spring 10. Kick gear 

8: Spring guide 11. Kick axle 


. Spring stopper 


assembly 





Y10-16—Exploded view of typical 
clutch assembly. 


Fig. 


1. Clutch spring 11. “O” ring 
2. Pressure plate 12. Kick pinion gear 
3. Push rod 13. Distance collar 
4, Friction plate 14, Thrust plate 
5. Steel plate 15. Ball 
6. Rubber cushion 16. Push rod 
7. Clutch boss 17, Oil seal 
8. Shim 18. Push screw 
9. Bearing 19. Adjusting screw 
10. Primary driven 
gear 


CLUTCH. Clutch is of the wet, 
multi-disc type. It has five molded 
cork friction plates and five steel 
plates. Standard free length of HT-1 
clutch springs is 1.34 inch (34 MM). 
AT-1 and CT-1 spring free length is 
1.24 inch (31.5 MM). Clutch springs 
should be renewed if free length is 
0.04 inch less than standard. Standard 
thickness of a friction plate is 0.157 
inch (4 MM). Plates should be re- 
newed if overheating, distortion, or 
uneven wear is evident. 


SPEED TUNING 
The 125cc AT-1 and 90cc HT-1 are offered 
in a competition version (MX models), These 
models are basically standard with parts 
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Fig. YT10-1—Cylinder porting diagram for Yamaha 90, 125 and 175 cc single Enduro 
models. Refer to text for modification specifications. 


nonessential for competition removed and 
specialized “GYT” parts installed such as 
high compression head, modified piston, 
larger carburetor, expansion chamber and 
specially ported cylinder. Many standard 
parts may be modified to meet ”GYT” speci- 
fications. The following paragraphs list 
some of the differences between MX models 
and standard models. Due to the similarities 
in the CT-1 and AT-1 models, many of the 
modifications will work on both versions. 
These specifications are a guide only and 
will void warranty on any machine they 
are applied to. 


SPARK PLUG. An NGK type B-9E 
is recommended for use in competi- 
tion models. Plug readings should be 
carefully checked to insure that 
proper heat range is used. 


CARBURETOR. Standard HT1-MX 
carburetor is a Mikuni VM 24 SH 
sliding valve unit. AT1-MX models 
are equipped with VM 26 SH car- 
buretors. A “GYT” carburetor for the 
250cc DT1-MX has been found to 
work well on modified 175cc CT-1 
units. 

The following specifications are 
standard. Final selection of proper 
sizes will depend on track conditions. 


HT1-MX VM 24 SH 
Maiti FOC caso cel 6:98 o gsenw star 5 ciese: Sane #130 
Jet Needle wesw ies s05 w5 3 mensam 4DH7 
Needle jet .......... cece eee ees N-8 
Throttle. slide «siicacé accaesatees 2.0 


Jet needle clip in second groove from 
top of needle. 


AT1-MX VM 26 SH 
Main FOG fe citie socd Sar eres tamena ken 190 
Jet needle ..............206- 4F 15 
Needle jet ........c eee eee eee 0-2 
"THEOUIE SHAS 5:0 so: ecesenonchn a ened Beis 1.5 


Jet needle clip in second groove from 
top of needie. 


CT-1 (DT1-MX) VM 30 SH 
Main Jet a5 diy ses hens ses wHe-s tae sxe 200 
Jeti needle :csicssecissirosas 5 DP 7 


Needle: jet sac scaeswe swe vasa ee 
Throttle slide ..............00005 3.5 
Jet needle clip in third groove from 
top of needle. 


IGNITION. Ignition should occur 
on, AT1-MX and modified CT-1 
models, when piston is 2.0 MM (0.078 
inch) BTDC instead of the standard 
1.8 MM (0.070 inch) BTDC. Ignition 
should occur on HT1-MX when piston 
is 2.5 MM (0.098 inch) BTDC. 

An AT1-MX magneto may be fitted 
to standard models. If magneto is 
used (standard on HT1 and CT1) re- 
move unused wiring and connect 
black lead from magneto to high ten- 
sion ignition coil primary lead. 


LUBRICATION. Oil metering sys- 
tem may be left in place but a 30:1 
fuel to oil mix should be used in the 
fuel tank. If the oil metering system 
is removed, a 15:1 fuel to oil mix 
should be used. Oil used in storage 
tank should be same type used in 
fuel mix. Only oils recommended for 
use in air cooled two stroke engines 
should be used. 

SUSPENSION. Weight and amount 
of oil in front suspension units may 
be varied to obtain feel desired. Sus- 
pension units (both front and rea“) 
from the 250cc DT-1 may be bolted 
in place on AT-1 and CT-1 models 
for more durability. 

PISTON, CYLINDER AND HEAD. 
Pistons used in the MX (GYT) ver- 
sions of the AT-1 and HT-1 are 3 MM 
(0.118 in.) shorter than standard and 
use only the top piston ring. CT-1 
pistons may also be shortened 3 MM. 
Ring end gap should be set at 0.016- 
0.024 inch for AT1-MX and CT-1 
models. Ring end gap should be 0.006- 
0.014 inch for HT1-MX. 

Both CT-1 and AT-1 models will 
perform well with cylinders modified 
to AT1-MX specifications. 


SERVICE 


AT1-MX (GYT-Kit) Cylinder Speci- 
fications (Fig. YT10-1) 

A. Same as standard 

B. Same as standard 

C. Same as standard 

D. 39 MM (1.535 in.) 

E. 27 MM (1.063 in.) 

F. Same as standard 

G. 87 MM (3.425 in.) 

The exhaust port on HT-1 “GYT” 
(MX) cylinder is raised 3 MM (0.118 
in.) at top and bottom (E&F-YT-10- 
1). Transfer ports are 1 MM higher 
(B,D&C) while intake port is lowered 
3 MM on top (A) and 1.5 MM on the 
bottom (G). 

Cylinder heads may be milled to 
match the capacity of the MX units. 
Standard head capacity of an AT-1 
is 14.6 cc. AT1-MX head capacity is 
11.9 cc. A CT-1 head may be safely 
modified to a capacity of 19.2 cc in- 
stead of the standard 24.2 cc. An 
HT1-MX has a head capacity of 8.3 
cc. Taper at edge of combustio~ 
chamber must be reshaped after mill- 
ing head.. (See Fig. YT 10-2). 

EXPANSION CHAMBER. The ex- 
pansion chamber designed for the 
AT1-MX will also work well on CT-1 
models. 
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Fig. YT10-2—Angle of taper (B) must be 
remachined in head after it has been 


modified for higher compression. 





Fig. YT10-3—Basic port pattern of cylin- 
der may be seen in this drawing. 


A, Exhaust port 
B, Intake port 


C. Main transfer port 
D. Auxiliary transfer port 


or 


An HT1-MX expansion chamber 
may be constructed from the follow- 


Yamaha R5 


ing specifications. (Refer to Fig. YT 
10-4) 

A. 35 MM (1.378 in.) 

B. 220 MM (8.661 in.) 

C+D. 300MM (11.811 in.) 

E. 110 MM (4.33 in.) 

F. 200 MM (7.874 in.) 

G. 200 MM (7.874 in.) 

H. 21 MM (0.827 in.) 

I. 100 MM (38.937 in.) 

J. Sections C&D are same cone 
K. 40 MM (1.574 in.) 





Fig. YT10-4—An expansion chamber will improve the performance of a correctly modi- 
fied engine. Refer to text for specifications of an HT1-MX expansion chamber. 


YAMAHA 350 CC TWIN 
MODEL R5 


R5, 

MODEL R5 B 
Displacement-cc .....s.ssssososoosoeeo 347 
Bare MM ca ysscercieaiers 3 5.0.63 ARAOR EA X 64 
Stroke MM sosmesa sasa nanai a 54 
Number of cylinders ..............006- 2 
Oil-Fuel rato’ sisieisieieias s60 00 sss Oil injection 
Plug gap-inch ...........eeee. 0.024-0.028 
Point gap-inch .............66. 0.012-0.016 
Ignition. timing: sesira Fixed 
Piston position BTDC-inch ......... 0.078 
Electrical system voltage ............+. 12 
Battery terminal grounded ...... Negative 
Tire size-Front ......e.eeeeeeeeeee 3.00x18 
ROIT 6 is FAEN 3.50x18 
Tire pressure-Front .........eesee0e 22 PSI 
Roar ceiisenicsw e260 somtiowalee Ta 28 PSI 
Rear chain free play-inch ............ % 
Number of speeds ........ cee ceeeeeeee 5 
Weight-lbs. (approx.) ..........eeecuee 308 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug is the NGK type B-9HC with 
an electrode gap of 0.024-0.028 inch. 
A Champion L 57 R is a suitable 
replacement. 


CARBURETOR. Two Mikuni VM 28 
SC carburetors are used on R5 models. 
Idle air screw (6—Fig. Y11-1) should 
by 1% turns out from a lightly seated 
position. Ajust idle speed to 1300- 
1400 RPM by turning the idle stop 
screw (8). Float level (A—Fig. Y11-2) 
is adjusted by bending tang (B) and 
should be set at 1 inch. Refer to Fig. 
Y11-1 and the following specifica- 
tions: 


Main jet (A) asap mesae eee #110 
Needle jet: (B) ovsrerorirer stirs ave 0-0 
Jet needle (2) .............. 5 DP 7 
Pilot: jet (5) ssiwsiosiasinesrs: #40 





Fig. Y11-1—Exploded view of carburetor 
used on R5 models. 


1, Jet needle clip 8. Throttle stop screw 
2. Jet needle 9. Valve seat assembly 
3. Needle jet 10. Float 

4, Main jet 11. Float bowl 

5. Pilot jet 12, Float bowl drain plug 
6. Pilot air screw 13. Starter plunger 

T. Throttle slide 14. Starter lever 


Clip (1) in fourth groove from top 
of needle (2). 
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Fig. Y11-2—Float 
measured from gasket surface with gasket 
removed. Adjust level by bending fang (B). 


level (A) should be 


IGNITION AND ELECTRICAL. A 
12 volt battery is located under the 
seat. The alternator is mounted at 
left end of crankshaft. A rectifier 
(also mounted beneath seat) is used 
to convert AC current to DC current 
for battery charging, lights and other 
electrical functions. 

Maximum point gap should be 0.012- 
0.016 inch and can be adjusted after 
loosening screws (1—Fig. Y11-3). 
Ignition should occur (points just 
open) when piston is 0.078 inch. 
BTDC. Timing marks (3 & 4) should 
align at this point. Ignition timing 
should be checked separately for each 





Fig. Y11-3—Engine should 
be timed with a dial 
gage to make certain 
that pointer (4) is in 
correct position before 
relying completely on 
pointer for timing. 
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Fig. Y11-5—Clutch adjustment point on 
left side of engine, 


cylinder. Loosening screws (2) will 
allow movement of breaker base plate 
and adjustment of timing for one 
cylinder. Orange wire is for left 
cylinder. 


LUBRICATION. The gearbox con- 
tains 1.6 qt. of SAE 10W/30 motor 
oil. Lubricant should be drained and 
renewed every 1200 miles. 

Engine lubrication is accomplished 
by an automatic oil metering system. 
Only oils intended for use in air 
cooled two cycle engines should be 


TS 















Fig. Y11-4—Adjust pump 
cable so that marks align 
as slack is just taken up 
in throttle cable. 
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Fig. Y11-6—Adjust clutch cable to obtain 
vs-Ve inch free play at (A). 


used, Adjust pump control cable so 
that mark on pulley (1—Fig. Y11-4) 
is lined up with pin (2) when engine 
is at idle (1300-1400 RPM). 

Should pump be allowed to run 
dry or if it has been removed it will 
be necessary to bleed the system. Re- 
move bleeder bolt (3—Fig. Y11-4) 
and turn starter plate (4) in direction 
of arrow until pure oil (no air bub- 
bles) is coming from bleeder hole. 
Holding throttle wide open will speed 
bleeding operation. Replace bleeder 
bolt and check for leaks with engine 
running. 


CLUTCH CONTROLS. To adjust 
clutch, remove the small cover on 
left side of engine case. Loosen lock 
nut (1—Fig. Y11-5) and turn screw 


3 (2) in until it seats lightly. Back 


screw out % turn and tighten lock 
nut. The clutch lever should be ad- 
justed to provide ;4-% inch free play. 
Refer to Fig. Y11-6. 






. Fork top bolt 

. Spacer 

. Upper cover guide 
. Outer cover 

. Dust seal cover 
. Dust seal 

. Oil seal 

8. Inner tube 

. Fork spring 

. Damper valve 

. Fork piston 

. Outer tube 

. Damper holding 
bolt 


Fig. Y11-7—Exploded view of typical front 
suspension unit. 


SERVICE 


Fig. Y11-8 — Exploded 


view 





Fig. Y11-9—Crankshaft ball bearings have 
quide pins (1) that should be placed in 
recess in the lower crankcase half. 





Fig. Y11-10—Turn eccentric screw 
until clearance (A) is equal. 





of typical clutch 
assembly. 


. Clutch spring 
. Pressure plate 


Push rod 
Ball 


. Steel clutch 
plate 
. Cork friction 


plate 


. Cushion ring 
. Clutch boss 
. Primary driven 


gear assembly 


. Spacer 

. Push rod 

. Push rod seal 
. Push lever 


assembly 


. Push screw 


housing 


. Clutch adjusting 


screw 
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SUSPENSION. Each front suspen- 
sion unit contains 145cc of SAE 10W/ 
30 motor oil. Front forks may be dis- 
assembled by removing bolt (13—Fig. 
Y11-7). Rear suspension units cannot 
be repaired and should be renewed if 
leaking or damaged. 


REPAIRS 
PISTON AND CYLINDER. Pistons 
may be removed after removal of 
heads, exhaust pipes, carburetors, oil 
lines and cylinders. Use the following 
repair specifications: 


Ring end gap........ 0.018-0.026 inch 
Piston skirt to cylinder 

clearance ....... 0.0016-0.0018 inch 
Cylinder taper or out 

OL VOUNG s o cus visu: aaa 0.002 inch 


Measure piston skirt % inch from 
bottom of skirt at right angle to piston 
pin hole for cylinder clearance. In- 
stall rings with markings to the top. 
Install pistons with arrow toward 
front of engine (exhaust side). Torque 
cylinder head retaining nuts to 15 
foot pounds using a cross pattern to 
prevent head warpage. 


CLUTCH. The clutch is wet multi- 
dise type. It has six molded cork 


Fig. Y11-11 — Exploded 

view of R5 transmission. 

Gears (5 & 16) are 
identical. 


. Idle gear assembly 
. Bearing 

. First gear wheel 

. Fifth gear wheel 

. Third gear wheel 
. Fourth gear wheel 
. Second gear wheel 
. Drive axle 

. Ball bearing 

10. Oil seal 

11. Distance collar 

12, Chain sprocket 

13. Bearing retaining clip 
14, Ball bearing 

15. Main axle 

16. Fifth pinion gear 
17. Third pinion gear 
18. Fourth pinion gear 


DOWOARDAP ONE 


19. Second pinion gear 
20. Needle bearing 
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Fig. Y11-12 — Exploded view of shifter 


assembly, 

1. First shift fork 11. Stopper plate 
2. Second shift fork 12. Stopper cam 
3. Cam follower pin 13. Neutral switch 
4, Second shift fork guide assembly 

bar 14, “0” 
5. Blind plug 15. First shift fork 
6. Side plate guide bar 
T. Dowel pins 16. Second shift fork 
8. Stopper plate (interchangable 
9. Shifting cam 
10. Dowel pin 


friction plates and seven steel plates. 
Standard free length of a clutch 
spring is 1.41 inch (36 MM). Springs 
should be renewed if 0.04 inch (1 
MM) shorter than standard. Standard 
thickness of a friction plate is 0.118 
inch (3 MM). Renew plates if wear 
is uneven or plates are less than 90% 
of original thickness. 


CRANKCASE AND CRANKSHAFT. 
Crankcase screw holes are numbered 
on the lower case. To disassemble 
engine, remove bolts in reverse order, 
beginning with highest number. Re- 
assemble starting with lowest number. 

Small end of connecting rod should 
move sideways (shake) no more than 
0.078 inch (2 MM). Crankshaft runout 
should be no more than 0.0012 inch 
and side clearance between connect- 


Fig. Y11-13—Position open end of snap 


ring on stopper plate (11—Fig. Y11-12) 
as. shown. 
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ing rod and crank cheek should be 
0.004-0.010 inch. Align pin on the 
main bearings with the recess in 
lower case half when reassembling. 
See Fig. Y11-9. 

Inspect gears for wear, burning and 
broken teeth. Inspect shift forks for 
burning and wear. 

Gear change lever arm should be 
adjusted so that clearance (A—Fig. 
Y11-10) is equal at both points. 
Loosen lock nut (1) and turn eccentric 
screw (2) until clearance is correct. 


10 11 
-C66CCD 


Fig. Y11-14 — Exploded 
view of shifting linkage 
used on model R5. 


1, First shift fork 
guide bar 

. Eccentric screw 

. Stopper screw 

. Snap ring 

Change lever 

Change lever 

. Bracket 

. Change lever roller 

. Change shaft 

assembly 

. Oil seal 

. Sealing boot 
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Fig. Y11-15 — Exploded view of kick 
starter assembly. 


1. Kick lever 8. Ratchet wheel 

2. Steel ball 9. Clip 

3. Kick lever boss 10. Wave washer 

4, Oil seal 11. Kick gear 

5. Kick spring stopper 12, Kick axle assembly 
6. Spacer 13, Washer 

T. Spring cover 





YAMAHA MINI ENDURO 


MODEL JT-1 
Displacement-cc ......ssesesesscesesee 58 
Bore MM scssizisys's < e smaa Ea EEE 42 
SOKO. ssiri rrenen ts tta 42 
Number of cylinders ......sssssesssess 1 
Oil-Fuel ratio ...........00005 Oil Injection 
Plug gap-inch .............06- 0,020-0.024 
Point gap-inch ..............0% 0.012-0.015 
Ignition timing ............. esse eee Fixed 

Piston position BTDC-inch.......... 0.070 
Tire. size-FIont! ss 008s swweatiacess 2.50x15 

Rear ssetensssd ssi senwmeawes 2.50x15 
Tire pressure-Front ............eeeeeees 22 

FRO E n L A EE siaceie'-s 076; A EE E 28 
Rear chain free play-inch ............. 1 
Number of speeds.............0.eeeee 4 
Weight-Lbs. (approx.) ...........ee0es 121 


MAINTENANCE 


SPARK PLUG. Recommended spark 
plug is an NGK type B-7HS with an 
electrode gap of 0.020-0.024 inch. A 
Champion type L-81 may also be 
used. 


CARBURETOR. A Mikuni Y 16 P 
sliding valve carburetor is used. Idle 
air screw (7—Fig. Y12-1) should be 
1% turns out from a lightly seated 
position. Float level is non adjustable. 
Refer to Fig. Y12-1 and the following 
standard specifications: 


Main jet: (8) siccinc cic cine cere carne aces 86 
Needle jet (2) ............0005 2.085 
Jet needle (9) ....cseceeccevoess 32 
POr Jet (CL) wuss sicaine seus Rakeaereede’s 38 
Starter Jet (4). as sass ceseyes wide ares 50 


Clip (10) in second groove from top 
of needle (9). 


234 


Fig. Y12-1 — Exploded view of sliding 
valve carburetor used on the JT-1. 


. Pilot jet 9. Jet needle 


1 

2. Needle jet 10. Jet needle clip 

3. Main jet 11. Starter assembly 

4. Starter jet plunger 

5. Float 12. Starter rod 

6. Valve seat 13. Throttle wire 
assembly adjusting screw 

7. Pilot air screw 14, Idle adjusting screw 

8. Throttle vaive 


IGNITION AND ELECTRICAL. An 
energy transfer magneto is used. The 
low tension ignition coil is located 
under flywheel and high tension igni- 
tion coil is frame mounted under fuel 
tank. 








Fig. Y12-2—Throttle should be held open 
during bleeding to speed the operation. 


Maximum point gap should be set 
at 0.012-0.015 inch. Ignition should 
occur (points just open) when piston 
is 0.07 inch BTDC. If breaker point 
gap is correctly set, timing should be 
correct. 

A kill switch, mounted on the 


handlebar, is used to ground low 
tension coil. 
LUBRICATION. The transmission 


is lubricated with 0.64 qt. of SAE 
10W/30 motor oil. 

Engine lubrication is accomplished 
with an automatic oil metering sys- 
tem. Oil stored in a separate tank is 
pumped to the rotary valve cover 
with quantity being controlled by 
amount of throttle opening. Only oil 
intended for use in air cooled two 
stroke engine should be used in the 
system. 


SERVICE 






Fig. Y12-3 — Clutch lever should have 
z5-Ve inch free play at (A). 







Fig. Y12-4—Remove cap on left side of 
engine to make clutch adjustment. 


Oil pump adjustment is checked by 
removing carburetor cover and ob- 
serving that arrow on the pump ad- 
justment pulley (1—Fig. Y12-2) is 
aligned with guide pin (2) when 
throttle is in idle position. Pump con- 
trol cable guides may be adjusted to 
correct if alignment is off. 
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Fig. Y12-5—Exploded view of front sus- 
pension units used on the JT-1. 


1. Left outer tube 6. “O” ring 

2. Left inner tube T. Fork top bolt 

3. Metal slider 8. Right outer tube 
4. Outer tube rut 9. Fork spring 

5. Oil seal 10. Fork spacer 


11, Right inner tube 


Fig. Y12-6—Support crankshaft on lathe 
centers at point (S) and use dial indicators 
at point (B) to measure crankshaft runout. 


Fig. Y12-7—Transmission and shifter as- 
sembly should be installed in left engine 
case as a unit. 


If pump is allowed to run dry or if 
it has been removed it will be neces- 
sary to bleed the system. Remove 
bleeder bolt (5) and turn starter plate 
(6) in direction of arrow stamped on 
plate. Hold throttle full on and turn 
starter plate until air no longer exists 
in oil coming from bleeder hole. 

Throttle cable should have approxi- 
mately 0.04 inch free play with slide 
at idle position. 


CLUTCH CONTROLS. Clutch may 
be adjusted after removing rubber 
cap on left side engine case. Loosen 
lock nut (A—Fig. Y12-4) and turn 
screw (B) out until loose. Turn screw 
(B) back in until it lightly seats and 


. Idle kick gear 
. Wave washer 
. Thrust washer 
(O.D.-23 MM) 
3A. Thrust washer 


wn 


4 
5. First gear 
6. Third gear 
7. Snap ring 
8. Second gear 
9. Spacer 
10. Fourth gear 
11. Drive axle 
12. Ball bearing 
13. Spacer 
14. Oil seal 
15. Drive sprocket 
16. Bearing cover 

plate 
17. Ball bearing 
18. Main axle 
19. Third pinion gear 
20. Second pinion gear 
21. Fourth pinion gear 
22. Clutch push rod seal 
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Fig. Y12-9—Exploded view of shift cam 


assembly. 

1 Shift fork guide bar 8. Locating pin 

2. Shift fork 9. Snap ring 

3. Blind plug 10. Shifting cam 

4, Cam follower pin 11. Blind plug 

5. Stopper bolt 12. Shift fork 

6. Stopper lever 13. Shift fork guide bar 
T. Side plate 14. Snap ring 


then back it out % turn and tighten 
lock nut (A). Clutch cable should be 
adjusted to obtain 4;-% inch free play 
an lever as shown in Fig. Y12-3. 


SUSPENSION. Front suspension 
units are not identical. Right unit has 
an internal spring (9—Fig. Y12-5), 
spacer (10) and contains 97cc of oil. 
Unit on left side has no spring and 
contains 120cc of oil. Oil used should 
be SAE 10W/30 motor oil. 

Rear suspension units are not re- 
pairable and should be renewed if 
leaking or damaged. 


REPAIRS 
PISTON AND CYLINDER. Cylin- 


der and piston may be removed with- 


Fig. Y12-8—Exploded view of transmission used in JT-1 models, Thrust washer (3A) is 
available in three different thicknesses. 
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Fig. Y12-10—Turn eccentric screw (2) 
until shiff arm fo pin clearance (A) is 
equal. 


out removing engine from frame. 
Refer to the following repair specifi- 
cations: 

Maximum cylinder taper or out of 


HOUT > 6.55 iter oa a e a 0.002 inch 
Ring end gap ....... 0.006-0.014 inch 
Piston skirt to cylinder 

clearance ...... 0.0016-0.0018 inch 


Piston should be installed with ar- 
row on dome toward front (exhaust 
side) of engine. Markings on piston 
rings should be toward top. Piston pin 
should be snug fit in piston but not 
binding. Measure piston % inch from 
bottom at a right angle to pin hole 
for cylinder clearance check. Torque 
head retaining nuts to 7.5 Ft.-Lbs. 
(90 inch pounds) using a cross pat- 
tern to prevent warpage. 


CRANKCASE AND CRANKSHAFT. 

Engine must be removed from 
frame and case halves must be sepa- 
rated to remove crankshaft assembly. 
Transmission and crankshaft should 
remain in left case half on disassem- 
bly. Maximum crankshaft runout is 







Fig. Y12-11 — Clutch assembly used on 
JT-1 models. 


. Clutch spring 6, Clutch boss 

. Pressure plate 7. Driven gear assembly 
. Push rod 8. Kick pinion gear 

. Friction disc 9. Steel ball 

. Steel clutch disc 10, Push rod 


ees N Ea 


0.0012 inch. Small end rod shake (A— 
Fig. Y12-6) should be no more than 
0.078 inch. 

Renew any burned or broken gears 
in transmission. Transmission and 
shifter assembly must be installed as 
a unit and can not be installed 
separately. 

Case halves should be well cleaned 
for reassembly and a non hardening 
type sealer used on mating surfaces. 

Clearance (A—Fig. Y12-10) must 


MOTORCYCLE 


Fig. Y12-12 — Exploded view of kick- 
starter assembly. Kick gear is engaged 
with idle gear only when in use. 


1. Kick crank 6. Stopper pin 
2. Oil seal 7. Spring guide 
3. Snap ring 8. Shim 

4. Spring cover 9, Kick gear 
5. Kick spring 10. Clip 


11, Kick axle assembly 


be equal for proper shifting. Clear- 
ance may be adjusted by loosening 
lock nut (1) and turning eccentric 
screw (2) until proper clearance is 
obtained. 


CLUTCH. A wet multi-disc unit 
with two friction discs and one steel 
plate is used. (Fig. Y12-11). Proper 
free length of clutch spring is 1.34 
inch. Springs should be renewed if 
less than 1.30 inch. Standard thickness 
of a friction disc is 0.137 inch and 
discs should be renewed if worn to 
less than 0.123 inch thick. 
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SERVICE Yamaha G5 and G6 
G5-S* 
MODEL G5-T* G6-S 
Displacement-cc 11... cece eer eceeeeeeces 73 73 
Bore MM.  cvcccccccccccecvssiocoersecces 47 47 
SrokeMM wersiersigin'g ss s'eueierwiereseivioieo'e.n s eak 42 42 
Number of cylinders ......ssssseseseces 1 i oe. 
OUAiel PAHO cies. sealewarteas sss cea — Oil Injection — 
Plug Qap-inch. 6.0. .scinecannd sass sir isa ——_—_—_——0.020-0.024 
Point gap-inch ..... ccccccsceccecscsvce ——————0.012-0.014 
Ignition, Hing. «<< oo ssssisisisreeae os oo vs wei Auto-Advance Fixed 
Piston position BTDC-inch ............. 0.071 0.071 
Electrical system voltage.............++. 12 6 
Battery terminal grounded ............4. —————\_Negative———_—____—_—_ : 
Tiro SIZCHONE sisieics-o4:0 siete! Eroreresevs so eee 2.50x17 2.50x17 a Pa Ua 
he ees Ce ae 20 Pst. Fig. Y13-3—Secure flyweights to full ad- 
Reg ru hee 28 PSI 28 PSI vance position before adjusting ignition 
Rear chain free play-inch " &% 1 timing on electric start models. 
Weight-lbs. (approx.) ........-eeeees 185 170 1. Timing mark on 3. Bent wire 
governor 4, Flyweight 
2. Timing mark on 
*Earlier models are identified as YG5-T and YG5-S. stator 
IGNITION AND ELECTRICAL. 
Electric start models use a combina- 
tion starter motor and generator with 
ignition contact breaker assembly on 
housing. Other models use a flywheel 
MAINTENANCE z 


SPARK PLUG. The recommended 
spark plug for all models is NGK 
type B-7HZ with a 0.020-0.024 inch 
electrode gap. 


CARBURETOR. A Mikuni VM16SC 
is used on all models. Air screw (7— 
Fig. Y13-1) should be 13⁄4 turns out 
from seated position on G5-S and 
G6-S street models and 1% turns out 
on Trailmaster G5-T models. Float 
level (A—Fig. Y13-2) should be 0.80 
inch (20.5 MM) and is adjusted by 
bending tang (B). Refer to Fig. Y13-1 
and the following standard specifica- 


tions. 

Main. jet (1) sesiv a asses ae ses aie 6 tae #120 
Needle jet (2)..........sceeeee E-2 
Jet needle (8) ............000. 3G9 
Pilot. jet (Geren ioari e ksms #25 


Clip (9) should be in fourth groove 
from top of jet needle (8) on G5-T 
models; third groove on G5-S and 
G6-S models. 





Fig. Y13-1—View of VM type carburetor 
used on G5 and G6 models. 





1. Main jet 9. Clip 

2. Needle jet 10. Throttle return 

9. Pilot jet spring 

4, Valve seat assembly 11. Starter plunger 

5. Floats 12. Starter cable adjuster 

6. pa chamber 13. Throttle adjusting Fig. Y13-2—Float level (A) should be 0.8 
screw : 7 e 

7. Pilot air screw 14, Idle speed adjuster inch and is adjusted by bending tang (B). 

8. Jet needle 15, Mixing chamber cap Both floats should have equal height. 


magneto with contact points mounted 
under the flywheel. 

Set breaker point gap to 0.012- 
0.014 inch on all models. Ignition 
should occur (points just open) when 
piston is 0.071 inch (1.8 MM) BTDC 
on all models. On models with elec- 
tric start, the governor flyweights 
must be held out when timing. See 
Fig. Y13-3. A bent spoke can be 
used to hold the flyweights in place 
for engine timing. A dial indicator 
should be used to locate piston at 
0.071 inch BTDC. If point gap is set 
correctly on models with magneto 
ignition, timing should be right unless 
the crankshaft is bent or flywheel key 
is sheared. 

LUBRICATION. The gear case 
should be drained and refilled with 
0.65 qt. of SAE 10W/30 motor oil 
every 1200 miles. 





Fig. Y13-4—View of oil pump and cable 
adjustment points. 
1, Adjusting plate 4, Lock nut 


2. Guide pin 5. Bleeder bolt 
3. Cable adjusting screw 6. Starter plate 
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Fig. Y13-5—Clearance (A) between ad- 
justing pulley and adjusting plate should 
be at least 0.006 inch. 


4. Lock nut 
5. Adjusting piate 


1. Mark on pulley 

2. Guide pin 

3. Cable adjusting 
screw 
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Fig. Y13-6—Adjust clutch cable to obtain 
zs-Ve inch free play at (A). 










As: 


Fig. Y13-7—View of clutch ad 
right side of engine. 


justment on 


The engine is lubricated by an 
automatic oil metering system. 
Amount of oil is controlled by engine 
speed and throttle opening. Minimum 
pump stroke is checked by inserting 
feeler gage between adjusting plate 
and adjusting pulley of oil pump. 
Turn starter plate (6—Fig. Y13-4) 
until gap is observed. Gap should be 
at least 0.006 inch. Adjust pump stroke 
by adding or removing shims under 
adjusting plate (5—Fig. Y13-5). 
Throttle should be fully closed dur- 
ing this check. 

Throttle cable should have approxi- 
mately 7; inch free play when closed. 
Adjust the oil pump so that mark on 
the adjusting pulley (1—Fig. Y13-5) 
is lined up with the guide pin (2) 
when the “O” marked on throttle 
slide is just touching upper bore of 
carburetor. Pump is adjusted by turn- 
ing adjusting screw (3) after loosen- 
ing lock nut (4). If oil pump is re- 
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CCF bay 


Fig. Y13-8—Exploded view of front sus- 
pension units typical of G5 and Gé models. 


1. Handlebar clamp 12. Upper spring seat 

2. Fork top bolt 13. Boot 

3. Steering stem head 14. Fork spring 

4, Bearing race cover 15. Spacer 

5. Ball bearings 16. Lower spring seat 
(19 each) 17. Oil seal 

6. Bearing race 18. Outer tube nut 

7. Steering stem 19. Metal slide 

8. “O” ring 20. Inner fork tube 

9. Fork cover guide 21. “O” ring 

10. Packing 22. Outer fork tube 

11, Outer cover 23. Axle pinch bolt 





12 3 


Fig. Y13-9—Comparison of standard and 
Keystone type piston and ring assemblies. 


1 2 3 


1, Piston 
2. Piston ring 
3. Cylinder wall 


A. Standard piston and 


ring 
B. Keystone piston and 
ring 


moved or if it has been allowed to 
run dry, it will be necessary to bleed 
all air from the system. Remove 
bleeder bolt (5—Y13-4) and turn 
starter plate (6) until oil from bleeder 
hole is free of air. Replace bolt and 
run engine to check for oil leaks. 


CLUTCH CONTROLS. Clutch lever 
should be adjusted so there is 1-1% 
inch free play as shown in Fig. Y13-6. 
To adjust clutch, remove the carbu- 
retor cover on right side of engine. 
Loosen lock nut and turn adjusting 
screw in until it lightly seats. Back 
the screw out % turn and tighten the 
lock nut. See Fig. Y13-7. 


SUSPENSION. Each front suspen- 
sion unit on G5-T models contain 
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Fig. Y13-10—Exploded view of typical 
crankshaft assembly. 


1. Piston rings 8. Crank pin 

2. Piston 9. Dowel pin 

3. Piston pin 10. Crank shim 

4. Retaining clip 11. Main bearing 

5. Connecting rod 12, Rotary valve 

6. Small end needle 13. Valve collar 
bearing 14, Crankshaft 

7. Large end needle 15. Woodruff key 
bearing 16. Primary drive gear 

17, “O” ring 


140cc of oil. On G5-S and G6-S models 
put 154cc in right unit and 136cc in 
left fork tube. SAE 10W/30 motor 
oil should be used in all models. Oil 
level in the front suspension units 
should be 13.2 inch (335 MM) below 
top of fork. Rear suspension units are 
not repairable and should be renewed 
if leaking or damaged. 


REPAIRS 


PISTON, RINGS AND CYLINDER. 
After removing exhaust pipe, head 
and cylinder, the piston may be re- 
moved. Use the following repair 
specifications: 

Ring end gap........ 0.006-0.014 inch 
Piston skirt to cylinder clearance— 
Electric start 


models ......... 0.001-0.0012 inch 

Others: casi swiss ns 0.0016-0.0018 inch 
Cylinder taper or out 

of round limit .......... 0.002 inch 


Piston is installed with arrow to- 
ward front of engine (exhaust side). 
Chrome ring is used in top groove. 
Marks on rings should be toward top. 
Measure piston skirt for cylinder 
clearance check % inch from bottom 
of piston at right angles to piston 
pin hole. Later models are equipped 
with Keystone type piston and rings. 


SERVICE 







Fig. Y13-11 — Exploded 
view of shifter assembly. 


Shift cam 

. Dowel pin 

. Shift cam holders 

Shift cam plug 

. First shift fork 

Second shift fork 

Cam follower pin 

. Locating pin 

. Side plate 

. Lever stopper 
assembly 

11. Stopper bolt 

12. Change pedal 

13, Oil seal 

14, Shift return spring 

15. Change arm assembly 

16. Eccentric screw 

17. Lock nut 


m 


Do not attempt to use these pistons 
or rings with a standard piston or 
ring set. A Keystone piston will have 
a letter “K” stamped on the top and 
a Keystone ring will be marked “IN” 
or “1T” for top ring and “2N” or 
“2T” for bottom ring. Refer to Fig. 
Y13-9. Torque cylinder head retain- 
ing nuts to 5.5-8.6 foot-pounds using 
a cross pattern to prevent warpage. 


CRANKCASE AND GEARBOX. En- 
gine must be removed from frame to 
disassemble it completely. Remove 
engine right cover, clutch and rotary 
valve assembly. Remove engine left 
cover, flywheel magneto and snap 
ring from shifter shaft. Pull shifter 
shaft out right side of engine case. 
Gear shifter stopper bolt (11—Fig. Y 
18-11) 
splitting engine cases. Check rotary 
valve cover for torn seals and rotary 
valve for damage. The transmission 
and crankshaft should stay in left 
side as cases are separated. Reinstall 
transmission and shifter as a unit 
with transmission in neutral position. 
If transmission is left in gear, dam- 
age to shifting fork is probable. 


should be removed before . 


The crankshaft should not be dis- 
assembled unless the proper tools are 
available to reassemble it correctly. 
Use the following specifications: 
Maximum crankshaft 

TUNOUE sis de cmssaies oes 0.0012 inch 
Small end rod shake ...... 0.079 inch 
Large end of rod to crank 

cheek clearance ...0.004-0.011 inch 

Installation of seals or bearings in 
engine cases can be eased by heating 
the cases to approximately 250-300° 
F. then pressing in cold bearings or 
seals. 


CLUTCH. Clutch is a wet multi- 
disc unit. Clutch in G6-S models has 
five molded cork friction plates and 
five steel plates. All others use three 
friction and three steel plates. Stan- 
dard free length of a clutch spring is 
1.063 inch (27 MM). Spring should 
be renewed if less than 1.023 inch 
(26 MM) long. A new friction disc 
is 0.138 inch (3.5 MM) thick. Discs 
should be renewed if burned, warped 
or worn to less than 0.126 inch (3.2 
MM) thick. 


Yamaha G5 and G6 


Fig. Y13-12—Transmission and shifter 
should be installed as a unit in left engine 
case. 


Distance collar 
Drive sprocket 


. Kick idle gear a 
. Bearing 12. 


1 
2 
3. Drive axle shim 13. Bearing cover plate 
4, First gear 14. Ball bearing 
5. Third gear 15. Main axle 
6. Gear hold washer 16. Third pinion gear 
7. Second gear 17. Washer 
8. Drive axle 18. Second pinion gear 
9, Fourth gear 19. Fourth pinion gear 
10, Ball bearing 20. Bearing 


21, Blind plug 





Fig. Y13-13—Exploded view of typical 
clutch assembly used in G6-S model. Unit 


used in other models is of similar 
construction. 

1, Nut 11. Friction disc 
2, Adjusting screw 12. Cushion ring 
3. Push lever 13. Pressure plate 
4, Push screw 14, Thrust washer 
5. Steel ball 15. Spacer 
6. Screw 16. Driven gear 
T. Pressure plate assembly 
8. Clutch spring 17. Kick pinion gear 
9. Clutch hub 18. Thrust plate 

10, Steel plate 
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SERVICE FUNDAMENTALS 


TROUBLE SHOOTING 


Most performance problems such as 
failure to start, failure to run prop- 
erly or missing out are caused by 
malfunction of the ignition system 
or fuel system. The experienced ser- 
viceman generally develops and fol- 
lows a logical sequence in trouble 
shooting which will most likely lead 
him quickly to the source of trouble. 
One such sequence might be as fol- 
lows: 


FAILS TO START 

1. Remove and examine spark plugs. 
If fuel is reaching the cylinder in 
proper amount, there should be an 
odor of gasoline on the plugs if they 
are cold. Too much fuel or oil can 
foul the plugs causing engine not to 
start. Fouled plugs are wet in appear- 
ance and easily detected. The pres- 
ence of fouled plugs is not a sure in- 
dication that the trouble has been 
located, however. The engine might 
have started before fouling occurred 
if ignition system had been in good 
shape. 

2. With spark plug removed, hold 
wire about % to 4% inch away from 
and unpainted part of the cylinder 
head or cylinder and crank the en- 
gine sharply. The resulting spark may 
not be visible in bright daylight but 
a distinct snap should be heard as the 
spark jumps the gap. 

If carburetor and ignition were both 
in apparently good condition when 
tested in (1) and (2) above, check 
other elements of the engine such as 
crossed spark plug wires, improper 
timing, etc. A systematic search will 
usually pinpoint the cause of trouble 
with a minimum delay or confusion. 


DIAGNOSIS, If the presence of fuel 
was not apparent when checked as 
in (1) above; and the spark seemed 
satisfactory when checked as in (2), 
systematically check the fuel system 
for the cause of trouble. The follow- 
ing are some of the probable causes: 
. No fuel in tank 
. Fuel shut off valve closed 
. Fuel tank vent closed or plugged 
. Carburetor not primed 
. Choke or starting valve incor- 

rectly used or malfunctioning. 
f. Water or dirt in the fuel 
. Fuel line pinched or kinked 

h. Clogged fuel shut off, fuel line 

or filter 

i. Carburetor dirty or incorrectly 

adjusted. 
If ignition trouble was indicated when 
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checked as outlined in (2) above, 
check the electrical system for causes 
of trouble. Some probable causes are 
as follows: 


a. Battery voltage low (Battery ig- 
nition models) 

b. Ignition breaker points improp- 
erly adjusted 

. Shorted wire or stop switch 

. Open (broken) wire 

. Loose or corroded connections 

. Condenser shorted 

. Improperly mounted coil (Incor- 
rect gap between primary coil 
and flywheel magnets) 

. Flywheel loose 

i. Faulty coil 

j. Ignition breaker points stuck 
open 

k. Ignition breaker point contacts 
pitted, burned or dirty 
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(New ignition points are sometimes 
coated with protective oil). 


FAULTY RUNNING ENGINE 


The diagnosis of trouble in a run- 
ning engine depends on experience, 
knowledge and acute observation. A 
continuous miss on one cylinder of a 
two cylinder engine can usually be 
isolated by observing the items listed 
in the previous paragraphs FAILS TO 
START. 

Faults such as not enough power (or 
speed) can usually be traced to im- 
proper tuning. Make sure that air fil- 
ter is clean and in good condition and 
the exhaust pipe and muffler is open 
(not clogged). Ignition timing and 
carburetor(s) must be correctly ad- 
justed. The carburetor jet sizes, clip 
position in valve needle and idle mix- 
ture needle settings listed in the indi- 
vidual service sections in this man- 
ual are “normal” settings. Altitude 
above sea level, riders weight, driving 
habits etc. may require different sizes 
and settings than those listed. On mo- 
torcycles with two carburetors, make 
certain that the throttles are synchro- 
nized to open exactly the same 
amount. Ignition timing on two cyl- 
inder motorcycles must be the same 
for each cylinder. In addition to nor- 
mal engine tuning procedures, check 
the following: Sprocket sizes incorrect. 
Drive chain too tight or too loose. 
Tire pressure too low. Brakes drag- 
ging. Clutch slipping. Damaged pis- 
tons, rings and/or cylinders. Loose 
cylinder head nuts or leaking head 
gasket. Leaking crankcase seals. 


SPECIAL NOTES ON 
TROUBLE SHOOTING 


ENGINE OVERHEATS. The follow- 
ing lists some probable causes of en- 
gine overheating. 

1. Check for dirt or debris accumu- 
lated on or between cooling fins 
on cylinder and head. 

2. Too lean fuel-air adjustment of 
carburetor. 

3. Improper ignition timing. Check 
breaker point gap and ignition 
timing. 

4, Two-cycle engines being oper- 
ated with an improper fuel-lubri- 
cating oil mixture may overheat 
due to lack of lubrication; refer 
to appropriate engine service sec- 
tion in this manual for recom- 
mended lubrication requirements. 

5. Missing or bent shields or blower 
housing. (On models with cooling 
blower, never attempt to operate 
without all shields and blower 
housing in place.) 

6. Engines being operated under 
loads in excess of rated engine 
horsepower or at extremely high 
ambient (surrounding) air tem- 
peratures may overheat. 


TWO-STROKE CYCLE ENGINE 
EXHAUST PORTS. Two-stroke en- 
gines, and especially those being op- 
erated on an overly rich fuel-air 
mixture or with too much lubricating 
oil mixed with the fuel, will tend to 
build up carbon in the cylinder ex- 
haust ports. It is recommended that 
the muffler be removed periodically 
and the carbon removed from the ex- 
haust ports, exhaust pipe and muffler. 

On two-stroke cycle engines that 
are hard to start, or where complaint 
is loss of power, it is wise to remove 
the exhaust pipe and inspect the ex- 
haust ports for carbon build up. 


TWO-STROKE CYCLE ENGINES 
WITH REED VALVE. On two-stroke 
cycle engine, the incoming fuel-air 
mixture must be compressed in engine 
crankcase in order for the mixture to 
properly reach the engine cylinder. 
On engines utilizing reed type carbu- 
retor to crankcase intake valve, a bent 
or broken reed will not allow com- 
pression build up in the crankcase. 
Thus, if such an engine seems other- 
wise OK, remove and inspect the reed 
valve unit. Refer to appropriate en- 
gine repair section in this manual for 
information on individual two-stroke 
cycle engine models. 
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SPARK PLUG 


The appearance of the spark plug 
will be altered by use and careful ex- 
amination of the plug tip can con- 
tribute useful information, It must be 
remembered that contributing factors 
differ in two stroke cycle and four 
stroke cycle engine operation and al- 
though the appearance of two spark 
plugs may be similar, the corrective 
measures may depend on whether the 
engine is of two-cycle or four-cycle 
design, The accompanying pictures 
(Figs. 2-1 thru 2-8) are provided by 
Champion Spark Plug Company to il- 
lustrate typical conditions, Listed also 
are the probable causes and suggested 
corrective measures. 





Fig. 2-1 — Normal plug appearance. in- 

sulator is light tan to gray in color and 

electrodes are not burned. Renew plug at 

reqular intervals as recommended by manu- 
facturer. 





Fig. 2-2—Appearance of spark plug in- 

dicating cold fouling. Cause of cold fouling 

may be use of a too-cold plug, excessive 

idling or light loads, carburetor choke (or 

starting valve) out of adjustment, carbu- 

retor adjusted to "rich" or air filter dirty or 
wet. 





Fig. 2-3—Appearance of spark plug indi- 

cating wet fouling; a wet, black oil film is 

over entire firing end of plug. Cause may 

be incorrect fuel-oil ratio, incorrectly ad- 

justed oil pump or leakage of transmission 

oil into aaa (through crankshaft 
s). 
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MAINTENANCE 


SPARK PLUG 


The recommended type of spark 
plug, heat range and electrode gap is 
listed in the appropriate MAINTE- 
NANCE section for each motorcycle. 
Under light loads, low speeds or only 
short trips, a spark plug of the same 
size with a higher (hotter) heat range 
may be installed. If subjected to 
heavy loads, high speeds and/or long 
(cross country) trips, a colder plug 
may be necessary. 

The spark plug electrode gap should 
be adjusted on most plugs by bend- 





Fig. 2-4—Appearance of spark plug indi- 
cating splash fouling. Carbon deposits 
which have accumulated during a long 
period may be loosened suddenly upon in- 
stallation of new spark plugs. When the 
newly tuned engine is placed under load, 
excess carbon deposits shed off the piston 
and are thrown against the hot insulator sur- 
face. These deposits can foul the plug, but 
can be removed from the plug by cleaning. 





Fig. 2-5—Appearance of spark plug indi- 
cating core bridging. This condition is simi- 
lar to, and caused by, the same combus- 
tion chamber deposits that cause splash 
fouling (Fig. 2-4). When the deposits be- 
come lodged between the insulator and the 
spark plug shell, an electrical bridge is 
formed, resulting in plug misfire. 
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Fig. 2-6 — Gap bridging usually results 
from excessive carbon deposits from pro- 
longed usage, improper oil or incorrect 
oil to fuel ratio or high-speed operation 
immediately upon starting. 


ing the ground electrode. Refer to Fig. 
2-10. The ground electrode for some 





Fig. 2-7—If plug has been in use for some 
time electrodes may be badly eroded. 
Could be caused by lean carburetor mix- 
ture, fast timing, overloading, improper 
cooling or spark plug heat range too hot, 





Fig. 2-8 — Gray, metallic aluminum de- 
posits on plug. This condition is caused by 
internal engine damage, Engine should be 
overhauled and cause of damage corrected, 





"COLD" plug is that it has a shorter path 

for heat to travel from the insulator tip to 

the metal shell than the "HOT" plug shown 
at the right. 


METAL 
SHELL 





SSE 


SS 


CENTER 
ELECTRODE 


WOK 


SEE 


l= 
ROUND 
ELECTRODE 


Fig. 2-10 — Cross sectional view of spark 
plug showing typical construction and nom- 
enclature. Recommended gap between cen- 
ter electrode and ground electrode is listed 
in appropriate section for each motorcycle., 
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extremely cold (racing) plugs is con- 
structed as shown by “COLD PLUG” 
in Fig. 2-9 and electrode gap is pre- 
set or adjusted with a special tool. 

Spark plugs are usually cleaned by 
abrasive action commonly referred to 
as “sand blasting.” Actually, ordinary 
sand is not used, but a special abra- 
sive which is nonconductive to elec- 
tricity even when melted, thus the 
abrasive cannot short out the plug 
current, Extreme care should be used 
in cleaning the plugs after sand blast- 
ing; however, as any particles of abra- 
sive left on the plug may cause dam- 
age to piston rings, piston or cylinder 
walls, 

After plug is cleaned by abrasive, 
and before gap is set, the electrode 
surfaces between the grounded and 
insulated electrodes should be cleaned 
and returned as nearly as possible to 
original shape by filing with a point 
file. Failure to properly dress the 
points can result in high secondary 
voltage requirements, and misfire of 
the plugs. 

CAUTION: Use special caution 
when filing the electrodes of spark 
plugs using precious metal electrodes. 
Fig. 2-11A shows the center electrode 
of a Champion “Gold Palladium” 
spark plug which has been bent by 
filing. Precious metal electrodes are 
usually softer than normal plugs and 
easily damaged by filing. Electrode 
gap for plugs with precious metal 
electrodes can ‘be set for less gap 
than other spark plugs. 


$ 





CHAMPION 


CHAMPION 





Fig. 2-11—View of a Champion J-8J 
spark plug (left) and a similar J-8 plug 
on right. The J suffix indicates that ground 
electrode is slightly shorter as shown 
Plugs with short ground electrode usually 
require less ignition voltage than standard 
type and lessen the chance of bridging 
between electrodes. The short ground elec- 
trode operates cooler than standard length 
even though plugs are considered same 
heat range. 
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The following may be used to com- 
pare standard types to “Gold Palla- 
dium” spark plugs: 


14mm /%” Reach 14mm / .472” Reach 


— — HOT — = 
J-8J — L-86 — 
—  UJ-11G — a 
J-7J — — = 
= UJ-7G L-81 L-6G 
J-6J — — = 
J-4J — L-78 L-3G 
J-57R — COLD L-77j L-2G 


14mm / 4” Reach 18mm / .445” Reach 


ot — HOT K-B — 
= = — KG 
N-5 = K-9 = 
£ E an K-8G 
N-4  N-4G K-8 = 
ee Zz = K-5G 
N-3  N-3G K-7 = 
N-2 N-2G K-60R* K-3G 
2 — COLD K-S7R* K-2G 
* 500” Reach 


It is usually necessary to clean or 
renew spark plugs shortly after over- 
hauling the engine. The oil used to 
coat engine parts during assembly 
may foul the plugs quickly. 


CARBURETOR 


The bulk of carburetor service con- 
sists of cleaning, inspection and ad- 
justment. After considerable service 
it may become necessary to overhaul 
the carburetor and renew worn parts 
to restore original operating effici- 
ency. Although carburetor condition 
affects engine operating economy and 
power, ignition and engine compres- 





Fig. 2-11A—Use care to prevent damage 
to the electrodes, especially those made 
of precious metals. The center electrode 
shown has been roughened, shortened and 
bent by filing. The plug shown is a 
Champion "Gold Palladium" type. 
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sion must also be considered to deter- 
mine and correct causes. 

Before dismantling carburetor for 
cleaning and inspection, clean all ex- 
ternal surfaces and remove accumu- 
lated dirt and grease. If fuel starva- 
tion is suspected, all filters in carbu- 
retor, shut-off valve and tank should 
be inspected. Because of inadequate 
fuel handling methods, rust and other 
foreign matter may sometimes block or 
partially block these filters. Under no 
circumstances should these filters be 
removed from the fuel system. If fil- 
ters are removed, the blockage will 
most likely occur within the carbu- 
retor and cleaning will be frequent 
and more difficult. 

Refer to appropriate engine repuir 
section for carburetor exploded or 
cross sectional views. Disassemble the 
carburetor and note any discrepan- 
cies which may cause a malfunction. 
Thoroughly clean and inspect every 
part. Wash jets and passages and blow 
clear with clean, dry, compressed air. 
NOTE: Do not use a drill or wire to 
clean jets, because the possible en- 
largement of holes will disturb cali- 
bration, Measurement of jets to deter- 
mine extent of wear is difficult and 
installation of new parts usually as- 
sures satisfaction. Sizes are usually 
stamped on each jet. 

Inspect float pin and needle valve 
for wear and renew if necessary. 
Check metal floats for leaks and dual 
type floats for alignment of float sec- 
tions. Check fit of all moving parts. 
Binding or excessive clearance of all 
parts should be corrected. Mixture 
adjustment needles must not be worn 
or grooved. 

When reassembling, be sure float 
level (or fuel level) is properly ad- 
justed as listed in the CARBURETOR 
paragraph of the appropriate engine 
repair section. 

Normal adjustment will be limited 
to replacement of recommended 
standard size jets and turning idle 
mixture needle (screw); however, the 
following procedure may be useful for 
carburetors that are particularly hard 
to adjust. Refer to the appropriate 
CARBURETOR paragraph within the 
specific repair section for further ex- 
planation and views of carburetors. 

Idle mixture adjustment needle con- 
trols mixture from idle to approxi- 
mately % throttle opening. Throttle 
slide cut-away (Fig. 2-12), on vari- 
able venturi carburetors, controls mix- 
ture from % to % throttle opening. A 
larger cut-away leans the mixture 
in this range. The valve needle located 
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Fig. 2-12—View of slide type throttle valve, 

A large cut-away (C) leans the mixture in 

the s-14 throttle range. Installation of clip 

in a groove nearer the top (such as No, 1) 

of valve needle leans the mixture in the 
4-3/4 throttle opening range. 


in sliding venturi, controls mixture 
from % to % throttle opening. Low- 
ering the needle in the slide leans 
mixture. The size of the main jet con- 
trols mixture from % to full open 
throttle, 

When two carburetors are used on 
two cylinder engines, mixture adjust- 
ments are sometimes facilitated by 
removing the spark plug wire from 
the other cylinder while tuning. Set- 
ting for the two carburetors should 
not differ greatly. Large differences 
in mixture settings for proper engine 
operation indicates air leak in inlet 
manifold, faulty carburetor or engine 
internal faults. 


IGNITION AND ELECTRICAL 


The fundamentals of ignition and 
electrical system service are outlined 
in the following paragraphs. Refer to 
the appropriate heading for type of 
system being inspected or overhauled. 
A simple, easily constructed test lamp 
is shown in Fig, 2-13. A similar test 
lamp or Ohmmeter can be used to 
facilitate repair. 


Battery Ignition 

Repair is usually limited to renewal 
of breaker points and/or condenser 
and adjustment of ignition timing. 
Refer to the appropriate MAINTE- 
NANCE section for recommended 
breaker point gap and ignition timing 
for each model. 


BREAKER POINTS. Using a small 
screwdriver, separate and inspect con- 
dition of contacts. If burned or deeply 
pitted, points should be renewed. If 
contacts are clean to grayish in color, 


Fig. 2-13——Drawing of a simple test lamp 
for checking ignition timing and various 
other complete circuits. 


disconnect condenser and coil lead 
wires from breaker point terminal. 
Connect one lead (C1—Fig. 2-13) to 
the insulated breaker point terminal 
and the other (C2) to engine 
(ground). Light should burn with 
points closed and go out with points 
open. If light does not burn, little or 
no contact is indicated and points 
should be cleaned or renewed and 
contact maximum gap should be re- 
set. NOTE: In some cases, new breaker 
point contact surfaces may be coated 
with oil or wax. If light does not go 
out when points are opened, breaker 
arm insulation is defective and points 
should be renewed. 

Adjust breaker point gap as follows 
unless manufacturer specifies adjust- 
ing breaker gap to obtain correct ig- 
nition timing. First, turn engine so 
that points are closed to be sure that 
the contact surfaces are in alignment 
and seat squarely, Then, turn engine 
so that breaker point opening is max- 
imum and adjust breaker gap to man- 
ufacturer’s specification. Be sure to 
recheck gap after tightening breaker 
point base retaining screws. 





Fig. 2-14——-Drawing of a 

typical battery ignition 

system for single cylinder 

engine. Ignition switch 

closes fo complete the 
circuit. 
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BATTERY 
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CONDENSER. To check condition 
of the condenser without special test 
equipment, proceed as follows: The 
condenser case and wire should be 
visually checked for any obvious dam- 
age. Connect one end of the test lamp 
(C1i—Fig. 2-13) to terminal at end 
of condenser wire and other end to 
condenser case. If light goes on, con- 
denser is shorted and should be re- 
newed. It is usually a good practice 
to renew condenser when new breaker 
points are renewed. 


IGNITION COIL. If a coil tester is 
available, condition of coil can be 
checked. However, if tester is not 
available, a reasonably satisfactory 
performance test can be made as fol- 
lows: 

Disconnect high tension wire from 
spark plug. Turn engine so that cam 
has allowed breaker points to close. 
With ignition switch on, open and 
close points with small screwdriver 
while holding high tension lead about 
¥% to ¥Y%-inch away from engine 
ground. A bright blue spark should 
snap across the gap between spark 
plug wire and ground each time the 
points are opened. If no spark occurs, 
or spark is weak and yellow-orange, 
renewal of the ignition coil is indi- 
cated. 

Sometimes, an ignition coil may 
perform satisfactorily when cold but 
fail after engine has run for some 
time and coil is hot. Check coil when 
hot if this condition is indicated. 


IGNITION TIMING. On some en- 
gines, ignition timing is non-adjust- 
able and a certain breaker point gap 
is specified. On other engines, timing 
is adjustable by changing the position 
of the stator plate with a specified 
breaker point gap or by simply vary- 








BREAKER 
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ing the breaker point gap to obtain 
correct timing. Ignition timing is us- 
ually specified either in degrees of 
‘engine (crankshaft) rotation or in pis- 
ton travel before the piston reaches 
top dead center position. 

Some engines may have timing 
marks or locating pin to locate the 
crankshaft at proper position for the 
ignition spark to occur (breaker 
points begin to open). If not, it will 
be necessary to measure piston travel 
or install a degree wheel on engine 
crankshaft. Refer to Figs. 2-15 and 
2-16. 

A timing light as shown in Fig. 2-13 
is a valuable aid in checking or ad- 
justing engine timing. After discon- 
necting the ignition coil lead from 
the breaker point terminal, connect 
the leads of the timing light as shown. 
If timing is adjustable by moving the 
stator plate, be sure that the breaker 
point gap is adjusted as specified. 
Then, to check timing, slowly turn 
engine in normal direction of rota- 
tion past the point at which ignition 
spark should occur. The timing light 
should be on, then go out (breaker 
points open) just as the correct tim- 
ing location is passed. If not, turn en- 
gine to proper timing location and 
adjust timing by relocating the 
breaker point base plate or varying 
the breaker contact gap as specified 
by appropriate section for each model. 
Recheck timing to be sure adjustment 
is correct. 

If ignition is equipped with advanc- 
ing mechanism (manual control or 
automatic, centrifugal advance), make 
sure timing is checked when fully 
advanced. On some models, timing 
can be checked using an automotive, 
power timing light when engine is 
running, 





Fig. 2-14A—Drawing of 
a typical magneto ignition 
system. Coil primary wind- SW 
ing is shown at (PW) and 
secondary winding at 4 
(SW). Ignition switch 
grounds the primary cir- PW 

cuit to stop engine. 


244 


CONDENSOR 


Flywheel Magneto 


Repair is usually limited to renewal 
of breaker points and/or condenser 
and adjustment of ignition timing. Re- 
fer to the appropriate MAINTE- 
NANCE section for recommended 
breaker point gap and ignition timing 
for each model. 

BREAKER POINTS. The same gen- 
eral service procedure is used as in 
the preceeding paragraph for BAT- 
TERY IGNITION. Holes are usually 
provided in the flywheel for adjust- 
ment, however flywheel usually must 
be removed for renewal of ignition 
points. 


CONDENSER. The same general 
procedure is used to check condenser 
as outlined in previous BATTERY IG- 
NITION system. Condenser is usually 
located under the flywheel. 


ARMATURE AIR GAP. To fully 
concentrate the magnetic field of the 
flywheel, magnets pass as closely to 
the armature core as possible without 
danger of metal to metal contact. The 
clearance between the flywheel mag- 
nets and the legs of the armature core 
is called the armature air gap. 

On magnetos where the armature 
and high tension coil are located out- 
side of the flywheel rim, adjustment 
of the armature air gap is made as 
follows: Turn the engine so that the 
flywheel magnets are located directly 
under the legs of the armature core 
and check the clearance between the 
armature core and flywheel magnets. 
If the measured clearance is not with- 
in manufacturers specifications, loosen 
the armature mounting screws and 
place shims of thickness equal to min- 
imum air gap specification between 
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the magnets and armature core. The 
magnets will pull the armature core 
against the shim stock. Tighten the 
armature core mounting screws, re- 
move the shim stock and turn the en- 
gine through several revolutions to 
be sure the flywheel does not contact 
the armature core. 


Where the armature core is located 
under or behind the flywheel, the 
following methods may be used to 
check and adjust armature air gap: 
On some engines, slots or openings 
are provided in the flywheel through 
which the armature air gap can be 
checked. Some engine manufacturers 
provide a cut-away flywheel that can 
be installed temporarily for checking 
the armature air gap. 

Another method of checking the 
armature air gap is to remove the 
flywheel and place a layer of plastic 
tape equal to the minimum specified 
air gap over the legs of the armature 
core, Reinstall flywheel and turn en- 
gine through several revolutions and 
remove flywheel; no evidence of con- 
tact between the flywheel magnets 
and plastic tape should be noticed. 
Then cover the legs of the armature 
core with a layer of tape of thickness 
equal to the maximum specified air 
gap; then, reinstall flywheel and turn 
engine through several revolutions. 
Indication of the flywheel magnets 
contacting the plastic tape should be 
noticed after the flywheel is again re- 
moved. If the magnets contact the 
first thin layer of tape applied to the 
armature core legs, or if they do not 
contact the second thicker layer of 
tape, armature air gap is not within 
specifications and should be adjusted. 
NOTE: Before loosening armature 
core mounting screws, scribe a mark 
on mounting plate against edge of 
armature core so that adjustment of 
air gap can be gaged. 


MAGNETO EDGE GAP. The point 
of maximum acceleration of the move- 
ment of the flywheel magnetic field 
through the high tension coil (and 
therefore, the point of maximum cur- 
rent induced in the primary coil wind- 
ings) occurs when the trailing edge of 
the flywheel magnet is slightly past 
the last leg of the armature core. 
The exact point of maximum primary 
current is determined by using elec- 
trical measuring devices, the distance 
between the trailing edge of the fly- 
wheel magnet and the leg of the arm- 
ature core at this point is measured 
and becomes a service specification. 
This distance, which is stated either 
in thousandths of an inch or in de- 
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grees of flywheteel rotation, is called 
the Edge Gap or “E” Gap. 

For maximum strength of the igni- 
tion spark, the breaker points should 
just start to open when the flywheel 
magnets are at the specified edge gap 
position. Usually, edge gap is non- 
adjustable and will be maintained at 
the proper dimension if the contact 
breaker points are adjusted to the 
recommended gap and the correct 
breaker cam is installed. However, 
magneto edge gap can change (and 
spark intensity thereby reduced) due 
to the following: 

a. Flywheel drive key sheared 

b. Flywheel drive key worn (loose) 

c. Keyway in flywheel or crank- 
shaft worn (oversized) 

d. Loose flywheel retaining nut 
which can also cause any above 
listed difficulty. 

e. Excessive wear on breaker cam 

. Breaker cam loose on crankshaft 

g. Excessive wear on breaker point 
rubbing block so that points can- 
not be properly adjusted. 
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Unit Type Magneto 


Improper functioning of the carbu- 
retor, spark plug or other components 
often causes difficulties that are 
thought to be an improperly function- 
ing magneto. Since a brief inspection 
will often locate other causes for en- 
gine malfunction, it is recommended 
that one be certain the magneto is at 
fault before opening the magneto 
housing. 


BREAKER POINTS AND CON- 
DENSER. The same general procedure 
is used to service and check as out- 
lined in previous paragraphs for BAT- 
TERY IGNITION system. Usually 
complete magneto housing is rotated 
when adjusting ignition timing. 


COIL. The ignition coil can be tested 
without removing the coil from the 
housing. The instruction provided with 
coil tester should have coil test speci- 
fications listed. 


ROTOR. Usually, service on the 
magneto rotor is limited to renewal 
of bushings or bearings, if damaged. 
Check to be sure rotor turns freely 
and does not drag or have excessive 
end play. 


MAGNETO INSTALLATION. When 
installing a unit type magneto on an 
engine, refer to IGNITION paragraph 
in appropriate engine repair section 
for magneto to engine timing infor- 
mation, 


Fig. 2-14B—Drawing of a 


typical energy transfer ig- CONDENSOR 
nition system. Low tension CA BREAKER 
generating coil is shown M a POINTS 


at (LT). When breaker 
points are closed, current 
completes circuit through 
the points. When breaker 
points open, current rush- A 
es into the high tension 
coil primary winding 
(PW) and induces voltage 
in the secondary (SW). 
Ignition switch grounds 
the low tension circuit fo 
stop engine. 


Energy Transfer System 


The energy transfer ignition sys- 
tem operates very much as the pre- 
viously described flywheel magneto 
system except the components are not 
in one area of the engine. Refer to 
Fig. 2-14B. The rotor (rotating mag- 
net) is attached to the crankshaft with 
the low tension coil around it. As the 
magnet revolves, current generated in 
the low tension coil (LT) is grounded 
by the closed ignition breaker points. 
When the current generated in the 
low tension coil reaches its maximum 
voltage, the ignition points open caus- 
ing a rapid build up of the primary 
current in the high tension ignition 
coil. The rapid build-up of current in 
the high tension coil primary wind- 
ings (PW) induces a high tension cur- 
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Fig. 2-15 — On some engines, it will be 

necessary to measure piston travel with 

rule, dial indicator or special timing gage 

when adjusting or checking ignition timing. 

Arrows show direction to move chain to 

position piston Before Top Dead Center af- 
ter TDC has been located. 
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IGNITION 
SWITCH 


rent in the secondary windings (SW) 
in much the same way as the rapid 
collapse in a battery ignition system. 
A special high tension coil is used 
and cannot be interchanged with a 
battery ignition coil. 

If the ignition timing cam and ro- 
tating magnet (rotor) are separately 
mounted, each must be individually 
timed with crankshaft to obtain the 
correct magneto edge gap. Refer to 
preceding paragraph in FLYWHEEL 
MAGNETO section for explanation of 
EDGE GAP. On models where the 
rotor is keyed to the crankshaft, ad- 
vancing the time of ignition breaker 
point opening causes a low voltage in 
the primary winding resulting in in- 
sufficient secondary voltage. If the 
rotor is moveable on the crankshaft, 
it is important that the rotor position 
and ignition breaker point opening not 
be changed from the recommended 
settings listed in the repair section of 
this manual. 

Make certain that the high tension 
coil is securely attached. On many 
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Fig, 2-16—View of typical degree wheel 

installation for checking ignition timing. 

Degree wheel can also be used for check- 

ing rotary valve timing and piston port 
opening. 
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models, the attaching screws provide 
the ground for the high tension coil. 
If not mounted correctly, ignition will 
be affected. 


Capacitor Discharge System 


This This system differs radically 
from conventional units in that a rel- 
atively high voltage current is fed 
into a capacitor which discharges 
through a pulse transformer (ignition 
coil) to generate the ignition spark. 
The secondary current is induced by 
the rapid build-up rather than by 
collapse of the primary current. The 
result is a high-energy ignition spark 
ideally suited to high-speed, two- 
stroke engine operation. 

One development which made the 
new systems possible was the intro- 
duction of semi-conductors suitable 
for ignition system control. While 
solid state technology and the ca- 
pacitor discharge system are not in- 
terdependent they are uniquely com- 
patible and each has features which 
are desirable from the standpoint of 
reliability and performance. 

A flywheel magneto is most gen- 
erally used as the primary current 
source in engines of the size and type 
found on motorcycles because of the 
relatively high voltage obtainable and 
compact, light-weight parts avail- 
able If battery current is used as 
the power source, it must be ampli- 
fied or converted to obtain the nec- 
essary voltage. 

The introduction of the new igni- 
tion systems is bringing unfamiliar 
words into use which might be de- 
fined in the following non-technical 
terms: 

CAPACITOR. The storage capaci- 
tor, or condenser. 

DIODE. A device which will allow 
electrical current to flow in one di- 
rection but will block a reverse flow. 

GATE CONTROLLED SWITCH. A 
semi-conductor which will pass the 
flow of electrical current in one di- 
rection only when a second, small 
“TRIGGER CURRENT” opens the 
“GATE”. Current will not flow in the 
reverse direction at any time. Prop- 
erly called “GATE CONTROLLED 
SILICON RECTIFIER”. Sometimes 
called “SCR”. 

PULSE TRANSFORMER. Similar 
in purpose, and sometimes in appear- 
ance, to the ignition coil of a conven- 
tional ignition system. Contains the 
primary and secondary ignition coils 
and converts the primary pulse cur- 
rent into the secondary ignition cur- 
rent which fires the plug. Cannot be 
interchanged with regular ignition 
coil. 
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RECTIFIER. Any device which al- 
lows the flow of current in one direc- 
tion only, or converts Alternating 
Current to Direct Current. Diodes are 
sometimes used in combination to 
form a BRIDGE RECTIFIER. 

SCR. See GATE CONTROLLED 
SWITCH. 

SEMI-CONDUCTOR. Any of sev- 
eral materials which permit partial or 
controlled flow of electrical current. 
Used in the manufacture of Diodes, 
Rectifiers, SCR’s, Thermistors, Thyri- 
stors, etc. 

SILICON SWITCH. See GATE 
CONTROLLED SILICON SWITCH. 

SOLID STATE, That branch of elec- 
tronic technology which deals with 
the use of semi-conductors as control 
devices. See SEMI-CONDUCTOR. 


THERMISTOR. A solid state regu- 
lating device which decreases in re- 
sistance as its temperature rises. Used 
for “Temperature Compensating” a 
control circuit. 

THYRISTOR. A ‘‘Safety Valve” 
placed in the circuit which will not 
pass current in either direction but is 
used to provide surge protection for 
the other elements. 


TRIGGER. The timed, small cur- 
rent which controls, or opens, the 
“GATE”, thus intitiating the spark. 

ZENER DIODE. A Zener Diode will 
permit free flow of current in one 
direction, and will also permit cur- 
rent to flow in the opposite direction 
when the voltage reaches a pre-de- 
termined level. 

Fig. 2-24A shows a circuit diagram 
of a typical single cylinder, capacitor 
discharge, breakerless ignition system 
using permanent flywheel magnets as 
the energy source. The magnets pass 
by the input generating coil (1) to 
charge the capaciator (6), then by the 
trigger coil (4) to open the gate and 
permit the discharge pulse to enter 
the pulse transformer (7) and gener- 
ate the spark which fires the plug 
(8). Only half of the generated cur- 
rent passes through diode (3) to 
charge the capacitor. Reverse current 
is blocked by diode (3) but passes 
through diode (2) to complete the re- 
verse circuit. Diode (2) may be a 
Zener Diode to limit the maximum 
voltage of the forward current. When 
the flywheel magnet passes by the 
trigger coil (4) a small electrical cur- 
rent is generated which opens the 
gate of the SCR (5) allowing the ca- 
pacitor to discharge through the pulse 
transformer (7). The rapid voltage 
rise in the transformer primary coil 
induces a high-voltage secndary cur- 
rent which forms the ignition spark 
when it jumps the spark plug gap. 
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Generating System 


FLYWHEEL ALTERNATORS, Al- 
ternating current is readily available 
on engines using a flywheel magneto 
or energy transfer ignition system 
by installing an additional armature 
core (lighting coil) in a position simi- 
lar to the ignition coil. The principle 
of this type of system is similar to 
the flywheel magneto, however only 
one winding is necessary. The volt- 
age and amperage can be limited by 
the resistance (length, diameter, etc.) 
of the wire used in the lighting coil 
windings and the alternating current 
(AC) generated is satisfactory for 
lighting requirements. However, if 
a battery is used, the generated Alter- 
nating Current must be changed to 
Direct Current (DC) usually via a 
rectifier. 


RECTIFIER. Repair of a rectifier is 
limited to renewal of the unit, how- 
ever certain precautions and inspec- 
tions may be more easily accomplished 
after a brief description of its opera- 
tion, 

Direct current (DC), like the type 
available from a battery, has an es- 
tablished negative terminal and a pos- 
itive terminal, Alternating current 
such as generated by a magneto or 
alternator changes polarity as the 
magnetic field of force is broken by 
the armature core (lighting coil). This 
simply means that one end of the 
coil wire is first negative then as the 
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Fig. 2-17—A check valve can be installed 

in a pipe to allow a liquid to flow only 

in one direction, A rectifier serves a similar 
function in an electrical system. 
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flywheel (magnets) move on, the cur- 
rent reverses direction and the same 
end becomes positive. If the AC cur- 
rent were connected to a battery 
(DC), the current would first flow 
into the battery, then as the AC 
changed polarity (direction) it would 
withdraw the same amount. 
Electricity in a wire is similar to 
liquid in a pipe. In a pipe, a check 
valve can be installed to allow a 
liquid to flow only in one direction 
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Fig. 2-18—A rectifier serves a similar 

function to the check valve in Fig, 2-17 

allowing current to pass only in one direc- 
tion. 
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Fig. 2-19—Drawing showing the simplicity 
of typical modern rectifier construction, 
Type shown is Selenium. 
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Fig. 2-20 — Elaborate testing equipment 

shows alternating current as a wave, The 

curved "S" line between the dots is called 
a cycle. 


Fig. 2-21—Alternating current shown by 
dotted lines is unused when using only one 
rectifier. 
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Fig. 2-22—A complete, simple electrical 
system using only one rectifier is basically 
as shown. 








Fig. 2-23—Wiring diagram of full wave 
rectifing system. The four rectifiers shown 
are usually constructed as one unit. 


as shown in Fig. 2-17. A rectifier is 
a similar valve for an electrical sys- 
tem Fig. 2-18. The simplicity of mod- 
ern rectifier construction is shown in 
Fig. 2-19. The changing of AC polarity 
can be shown on elaborate testing 
equipment similar to drawing (Fig. 
2-20. Where the curved line crosses 
the center line is the exact time that 
the current reverses polarity. Instal- 
lation of a rectifier stops current flow 
in one direction so the current flow 
can be pictured as shown by the solid 
line in Fig. 2-21. Half of the current 
generated (shown by the broken lines) 
is lost.A typical, simple, complete sys- 
tem is shown in Fig. 2-22. 

In order to use the current which 
is normally lost in the previously de- 
scribed simple system, a combination 
of rectifiers can be used. Normally 
they are constructed as one rectifing 
unit. Fig. 2-23 shows a typical com- 
plete system. 

Rectifiers must be installed to allow 
current flow from the alternator into 
the battery. If the rectifier terminals 
are reversed, current from the battery 
will be fed into the lighting coil and 
coil and/or rectifier will be damaged 
by the resulting short circuit. The rec- 
tifier may be damaged if the system 
is operated without the battery con- 
nected or if battery terminals are re- 
versed. Direction of current flow 
through the rectifier can be easily 
checked with a battery, light and wire 


he 





Fig. 2-24—A simple test can be made as 

shown on a rectifier to show which direc- 

tion current can flow. Wires should be con- 

nected to rectifier so that current is al- 

lowed to pass as shown by arrows in wiring 
diagrams. 


Fig. 2-24A — Schematic 

diagram of a typical 

Capacitor Discharge 

"Solid State" ignition 
system. 


. Generating coil 

. Zener diode 

Diode 

Trigger coil 

Gate Controlled Switch 
(SCR) 

. Capacitor 
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(or ohmmeter) as shown in Fig, 2-24. 

If the rectifier will not pass current 
in either direction using the simple 
test shown in Fig. 2-24, or if light 
continues to burn with connections 
reversed, rectifier may be considered 
faulty. Paint should not be scraped 
from rectifier plates and plates should 
not be discolored (from heat) or bent. 
The center bolt torque is pre-set and 
should NOT be disturbed. 


LUBRICATION 


Refer to the appropriate MAINTE- 
NANCE section for each model for 
recommended type and quantity of 
lubrication oils used in engine, gear 
box and primary (engine to transmis- 
sion) drive case, 


OIL-FUEL RATIO. Some engines 
are lubricated by oil that is mixed 
with the fuel. It is important that 
the manufacturer’s recommended oil 
to fuel ratio be closely followed. Ex- 
cessive oil will cause low power, plug 
fouling and excessive carbon build- 
up. Insufficient amount of oil will 
result in inadequate lubrication and 
rapid internal damage. The recom- 
mended ratios and type of oil are 
listed in LUBRICATION paragraph of 
each Maintenance section. Oil should 
be mixed with gasoline in a separate 
container before it is poured into the 
fuel tank. The following table may be 
useful in mixing the correct ratio. 


RATIO Ou Gasoline 
1:14 Y Pint .88 Gallon 
1:15 Ya Pint .94 Gallon 
1:16 Y Pint 1.0 Gallon 
1:20 Y2 Pint 1.25 Gallons 
1:24 Ya Pint 1.5 Gallons 
1:25 Y Pint 1.56 Gallons 
1:50 ¥ Pint 3.13 Gallons 


OIL PUMP ADJUSTMENT. Some 
models are equipped with a separate 
oil tank and pump for lubricating 
the engine. It is important that the 
oil pump is properly adjusted to pro- 
vide the correct amount of oil. If the 
pump does not deliver the correct 
amount of oil, the engine may be 
damaged. Refer to the appropriate 





Repairs 


engine section for adjustment proce- 
dure. It is recommened that adjust- 
ment be checked periodically to make 
sure that oil delivery is correct. Wear 
and/or control cable stretch will de- 
crease the amount of oil delivered. 


Because of the close tolerance of the in- 
terior parts, cleanliness is of utmost impor 
tance. It is suggested that the exterior of 
the engine and all nearby areas be abso- 
lutely clean before any repair is started. 
Manufacturer’s recommended torque values 
for tightening screw fasteners should be 
followed closely. The soft threads in alumi- 
num castings are often damaged by care- 
lessness in over-tightening fasteners or in 
attempting to loosen or remove seized fas- 
teners. 


DISASSEMBLY AND ASSEMBLY 


When removing the cylinder head, 
loosen the screws evenly in a diagonal 
pattern to prevent warpage. After cyl- 
inder head is removed, carefully check 
for distortion using a lapping block 
or similar flat area. 

Two or more identical pistons, rings, 
connecting rods and bearings may be 
used, but parts should never be inter- 
changed when reassembling. As parts 
are removed, they should all be 
marked to identify the correct posi- 
tion. All wearing parts seat to the 
mating parts during operation. If parts 
are mixed during reassembly, a new 
wear pattern is established and early 
failure may result. 

A given amount of heat applied to 
aluminum or magnesium will cause 
it to expand a greater amount than 
will steel under similar conditions. 
Because of the different expansion 





Fig. 2-25—The heat gun shown above has 

a built in fan, This heat gun and the one 

shown in Fig. 2-25A are available from 

Master Appliance Corp., 1745 Flett Ave., 
Racine, Wis. 53403. 
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CLUTCH CONTROL 


Clutch cable and/or control linkage 
is usually provided with adjustments 
to compensate for some stretch in 
cable and small amount of clutch plate 
wear. Clutch linkage should not pre- 
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characteristics, heat is usually rec- 
ommended for easy installation of 
bearings, pins, etc., in aluminum or 
magnesium castings. Sometimes, heat 
can be used to free parts that are 
seized or where an interference fit is 
used. Heat, therefore, becomes a ser- 
vice tool and the application of heat, 
one of the required service techniques. 
An open flame is not usually advised 
because it destroys the paint and other 
protective coatings and because a uni- 
form and controlled temperature with 
open flame is difficult to obtain. 
Methods commonly used for heating 
are: 1. In oil or water, 2. An electric 
oven or Kiln, 3. With a hot air gun. 
The use of hot water or oil gives a 
fairly accurate temperature control 
but is somewhat limited as to the 
size and type of part than can be 
handled. The hot air gun has advan- 
tages of control and portability. Two 
types of hot air guns are shown in 
Figs. 2-25 and 2-25A. Thermal cray- 
ons are available which can be used 
to determine the temperature of a 
heated part. These crayons melt when 
the part reaches specified tempera- 
ture, and a number of crayons for 
different temperatures are available. 
Temperature indicating crayons are 
usually available at welding equip- 
ment supply houses. 

The crankcase and combustion 
chambers must be sealed against pres- 


Fig. 2-25A—The heat gun 
shown uses compressed 
air from an outside 
source. The air is elec- 
trically heated and temp- 
erature is varied (up fo 
1000° F.) by controling 
air pressure. 


MOTORCYCLE 


vent clutch from completely engaging 
and when the control is actuated, 
clutch should not drag. Refer to ap- 
propriate section for adjustment pro- 
cedure and requirements of each 
model, 


sure, vacuum and oil leakage. To as- 
sure a perfect seal, nicks, scratches 
and warpage are to be avoided, es- 
pecially where no gasket is used.. 
Slight imperfections can be removed 
by using a fine-grit sand-paper. Flat 
surfaces can be lapped by using a 
surface plate or a smooth piece of 
plate glass, and a sheet of fine sand- 
paper or lapping compound. Use a 
figure-eight motion with minimum 
pressure, and remove only enough 
metal to eliminate the imperfection. 
Bearing clearances must not be les- 
sened by removing metal from the 
joint. 

Use only the specified gaskets when 
re-assembling, and use an approved 


-gasket cement or sealing compound 


unless the contrary is stated. Ap- 
proved sealers such as “YAMAHA 
BOND” are available through the 
U.S. distributors. A different type 
sealer is usually suggested for use. 
with gaskets than without gasket. All 
friction surfaces, including bearings 
and seals, should be coated with oil 
before assembling. 

It is desirable to lock some 
threaded parts when assembling, us- 
ing a product such as “Loctite”. Some 
locations suggested for using “Loc- 
tite’ are cylinder studs, bearing re- 
tainer plates, shift stops, suspension 
components attached to frame, etc. 





FUNDAMENTALS 


REPAIRING DAMAGED THREADS 

Special techniques must be devel- 
oped in repair of engines of aluminum 
alloy or magnesium alloy construction. 
Soft threads in aluminum or magnes- 
ium castings are often damaged by 
carelessness in over-tightening fasten- 
ers or in attempting to loosen or re- 
move seized fasteners. Manufacturer’s 
recommended torque values for tight- 
ening screw fasteners should be fol- 
lowed closely. 

Damaged threads in castings can be 
renewed by use of thread repair kits 
which are recommended by a number 
of manufacturers. Use of thread re- 
pair kits is not difficult, but instruc- 
tions must be carefully followed. Re- 
fer to Figs. 2-26 through 2-28 which 
illustrate the use of Heli-Coil thread 
repair kits that are manufactured by 
the Heli-Coil Corporation, Danbury, 
Connecticut, 






Fig, 2-26—First step in repairing damaged 
threads is to drill out old threads using 
exact size drill recommended in instruc- 
tions provided with thread repair kit. Drif 
all the way through an open hole or all the 
way to bottom of blind hole, making sure 
hole is straight and that centerline of hole 
is not moved in drilling process, (Series of 
photos provided by Heli-Coil Corp., Dan- 
bury, Conn.) 





Fig. 2-27—Special drill taps are provided 

in thread repair kit for threading drilled 

hole to correct size for outside of thread 
insert, A standard tap cannot be used. 








Heli-Coil thread repair kits are 
available through the parts depart- 
ments of most engine and equipment 
manufacturers; the thread inserts are 
available in most of the common 
thread sizes and types. 


FASTENER THREADS 

Due to the international manufac- 
turing and usage, servicing will re- 
quire a knowledge of the different 
types of fastener threads in current 
use. The normal precaution of making 
sure threads match before applying 
force to the fastener must be fol- 
lowed. Due to recent changes in some 
thread standards, “eyeballing” dif- 
ferent fasteners to match threads is 
virtually impossible and the fasteners 
must be mated more than one or two 
turns to detect a difference. A trial 
fit should always be used when there 
is any doubt as to threads matching. 

Currently, three thread systems are 
the basis for threaded parts manu- 
factured internationally. They are: 
the Inch-Thread System, the Whit- 
worth Thread System and the Metric 
Thread System. The Whitworth 
Thread System is used mainly in Bri- 
tain. The Inch Thread System is 
found in countries using the English 
system of measurement and has been 
used in a relatively unchanged state 
for a long period of time. The Metric 
Thread System has, however, under- 
gone recent changes which should be 
noted. 

Even though the Metric Thread 
System is based on the metric system 
of measurement, standards as to 
thread pitch, depth and diameter 
have not been internationally consis- 
tent. In an effort towards standardi- 
zation of the Metric Thread System, 





Fig. 2-28—A thread insert and a com- 

pleted repair are shown above, Special 

tools are provided in thread repair kit for 
installation of thread insert. 
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Fig. 2-28A—Marks used by one manufac- 
turer to identify fasteners having ISO 
Threads. Small dots represent punch or 
die marks. Slotted screw and set screw 
marks are shown at (A), Phillips head 
screw at (B), bolt head at (C) and side 
view of nut at (D). 

the major manufacturing countries of 
the world have agreed to follow the 
thread standards set-up by the Inter- 
national Standardization Organization 
(ISO). In the future, fasteners of the 
same size having ISO metric threads 
will be interchangeable irregardless 
of manufacturing origin. Identification 
of ISO fasteners may be different be- 
tween manufacturers, but some iden- 
tifying marks are similar and one 
manufacturer’s identifying marks are 
shown in Fig. 2-27A. In addition to 
thread changes, some bolt head sizes 
have been changed. Be sure the tool 
fits the bolt head. 


PISTON, RINGS, PIN 
AND CYLINDER 


When servicing pistons, rings and 
cylinders, it is important that all rec- 
ommended tolerances be closely ob- 
served. Parts that are damaged should 
be carefully examined to determine 
the cause. A piston damaged as 
shown in Fig. 2-29 is obviously not a 
result of normal wear and if the 
cause is not corrected, new parts may 
be similarly damaged in a short time. 
On this particular piston, the skirt is 
not scored and the first glance will 
show melted aluminum which has 
covered the ring on one side. The 
melted spot (D) on top and below 
piston crown is conclusive proof of . 
detonation damage and the cause 





Fig. 2-29—If parts are ‘excessively dam- 
aged, cause should be determined and cor- 
rected before returning motor to service. 
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cause must be corrected during over- 
haul or the same failure can be ex- 
expected to recur. 

If pistons are scuffed or scored, 
look for metal transfer to cylinder 
walls. Metal transfer and score marks 
must be removed from cylinder walls 
with a hone. Chrome plated cylinder 
bores should not be honed. 

Full strength muriatic acid can be 
used to remove aluminum deposits 
from a cast iron cylinder bore. Mur- 
iatic acid can be purchased in a drug 
store. It is also used as a soldering 
acid, although the supply kept in most 
radiator shops has usually been cut 
(diluted) with zinc. Use acid care- 
fully, it can cause painful burns if 
spilled on the skin and the fumes are 
toxic. It is most easily used by care- 
fully transferring a small amount to 
a plastic squeeze bottle, or to another 
small container and applying with a 
cotton swab. DO NOT allow the acid 
to spill or run onto aluminum por- 
tions of the cylinder, it will rapidly 
attack and dissolve the metal. Do not 
use the acid on a chrome bore. When 
applied to aluminum deposits, the 
acid will immediately start to boil 
and foam. When the action stops the 
aluminum has been dissolved or the 
acid is diluted; wipe the area with an 
old rag or towel which can be dis- 
carded. If deposits remain, repeat the 
process. Flush the area with water 
when aluminum is removed. Water 
will dilute the acid and can be used 
to stop the action if desired, or if 
acid runs off onto aluminum portion 
of cylinder, is accidentally spilled, etc. 
Immediately coat treated portion of 
cylinder with oil, as the acid makes 
the cast iron especially susceptible to 
rust. 

A rule of thumb says scuffing or 
scoring of piston above the piston pin 
is due to overheating. Damage below 
the pin is more likely due to insuf- 
ficient lubrication or improper fit. 
Overheating may be caused by a lean 
mixture, overloading, a damaged 
cooling fan or fins, air leaks in car- 
buretor mounting gasket or manifold, 
blow-by (stuck or broken rings) as 
well as carbon build-up. 





Fig. 2-30 — Gap between ends of ring 
should be within recommended limits. 
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Fig. 2-31—Piston ring grooves must be clean and not damaged to provide a good seal. 


A. Carbon on sides of groove 
may cause ring to stick in 
groove, 


B. Carbon on bottom (back) 
of groove may prevent rings 
from compressing. 


seal, 


Before installing new piston rings, 
check ring end gap as follows: Posi- 
tion the ring near the bottom of cyl- 
inder bore. The piston should be used 
to slide the ring in cylinder to locate 
ring squarely in bore. Measure the 
gap between end of ring using a 
feeler gage as shown in Fig. 2-30. 


Slide the ring down in the cylinder 


to the area of transfer and exhaust 
ports and again measure gap. Rings 
may break if end gap is too tight at 
any point; but, will not seal properly 
if gap is too wide. Variation in gap 
indicates cylinder wear (usually near 
the ports and at top of ring travel. 
Ring grooves in the piston should 
be carefully cleaned and examined. 
Use caution when cleaning to prevent 
damage to piston. Grooves for Dykes 


es 
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Fig. 2-32—Ring side clearance in groove 
should be measured with gage as shown. 
Clearance should be within recommended 
limits and the same all the way around 
piston. 


E. If groove is worn as 
shown, renew the piston. 


F. If groove is not straight, 
renew piston. 


G. Renew piston if ring land 
is bent. 


C&D, Small pieces of car- 
bon (C) or nicks (D) in 
groove will prevent a good 


(L rings), Keystone (Both sides 
angled) and Half Keystone rings are 
especially easily damaged. Careless- 
ness can result in poor performance 
and possibly extensive internal en- 
gine damage. Refer to Fig. 2-31. 
When installing rings on piston, ex- 
pand only far enough to slip over the 
piston and do not twist rings. After 
installing rings on piston, use feeler 
gage to measure ring side clearance 
in groove as shown in Fig. 2-32. Ex- 
cessive side clearance will prevent an 
effective seal and may cause rings 
to break. 

On models with cast iron cylinder 
or cylinder liner, cylinder bore should 
be honed to remove glaze from cylin- 
der walls before installing new piston 
rings. Ridge at top and bottom of ring 
travel should be removed by honing. 
If ridge is not removed, new rings 
may catch enough to bend the ring 
lands as shown at (G—Fig. 2-31). The 
finished cylinder should have light 
cross-hatch pattern as shown in Fig. 
2-33. After honing, wash cylinder as- 





Fig. 2-33—A cross-hatch pattern as shown 

should be obtained by moving hone up 

and down cylinder bore as it is being 
turned by slow speed electric drill. 


FUNDAMENTALS 





Fig. 2-34 — Manufacturers of some two- 

stroke cycle engines recommend that top 

and bottom edges of ports be chamfered 

(as shown in the inset) after reboring to 

prevent piston rings from catching on the 
sharp edges of ports. 


sembly with soap and water to re- 
move all traces of abrasive. After cyl- 
inder is dry, swab cylinder bore with 
oil making sure that it is absolutely 
clean, 

NOTE: On models with chrome 
plated aluminum cylinder bore, the 
cylinder should not be honed or re- 
bored to an oversize. Chrome plated 
piston rings should not be installed 
in chrome cylinder bore. 

Some manufacturers have oversize 
piston and ring sets available for use 
in repairing engines in which the 
cylinder bore is excessively worn and 
standard size piston and rings can- 
not be used. If care and approved pro- 
cedures are used in oversizing the cyl- 
inder bore, installation of an oversize 
piston and ring set should result in 
a highly satisfactory overhaul. 

The cylinder bore may be over- 
sized by using either a boring bar or 
a hone; however, if a boring bar is 
used it is usually recommended the 
cylinder bore be finished with a hone. 
Refer to Fig. 2-33. Before attempting 
to rebore or hone the cylinder to over- 
size, carefully measure the cylinder 
bore to be sure that new, standard 
size piston and rings will not fit within 
tolerance. Also, it may be possible that 
the cylinder is excessively worn or 
damaged and that reboring or honing 
to largest oversize will not clean up 
the worn or scored surface. 

Some manufacturers recommend 
that after boring a cylinder to an 
oversize, the top and bottom edges of 
the ports in the cylinder wall be 
rounded (or beveled) to prevent the 
rings from catching on sharp port 
edges. Fig. 2-34 shows typical port 
cross section with area to be removed 
shown enlarged at inset. 





Fig. 2-35——Exploded view of typical press 

together crankshaft assembly. Many manu- 

facturers have preassembled complete units 
available as service part. 


When assembling piston to connect- 
ing rod, observe special precautions 
outlined in the individual repair sec- 
tions. The top of the piston is usually 
marked with an arrow for correct as- 
sembly. In addition to positioning ring 
end gaps so that ends will not catch 
in ports, the piston pin bore in pis- 
ton is usually off center. If piston is 
incorrectly installed, the piston skirt 
may be broken. Lubricate piston pin 
bearing (or bushing), piston, rings 
and cylinder before assembling. 


CONNECTING ROD AND 
CRANKSHAFT 


Many of the crankshafts are pressed 
together and are composed of parts 
shown in Fig, 2-35. To remove the 
connecting rod from these units, it is 
usually necessary to support one of 
the crankshaft counterweights and 
press crankpin out. When reassembl- 
ing, it is necessary to accurately align 
the crankshaft, assembly using a dial 
indicator and “V” blocks or lathe as 
shown in Fig. 2-36 or Fig. 2-37. Speci- 
fication for maximum eccentricity and 
suggested method of measuring is 
given, in appropriate REPAIR section 
for each model. 





Dial gouge 


Fig. 2-36—Method of measuring crank- 
shaft run-out (eccentricity) using "V" 
blocks and dial indicators is shown above. 





Repairs 


NOTE: The crankshaft should be 
disassembled only if the required 
tools are available to check and align 
the reassembled crankshaft. On some 
models, repair parts are not available 
and the complete assembly is renewed 
on an exchange basis. 


CRANKCASE AND GEARBOX 


Most crankcases are composed of two 
halves which must be separated to 
remove internal parts. Usually dowel 
pins are used to align the two halves. 
The crankshaft bearings, dowel pins, 
transmission bearings and sealer all 
hold the two halves tobether and it 
is sometimes difficult to separate. 
Extreme caution should be exercised 
when separating halves. The mating 
surfaces will be difficult to seal if 
nicked or scarred. The crankshaft 
may be knocked out of alignment if 
main bearings are dislodged by 
pounding on end of crankshaft. Some 
manufacturers provide special tools 
for removing (and installing) crank- 
shaft and main bearings from crank- 
case bores. 

During reassembly of the transmis- 
sion assembly, each gear selection 
should be engaged and crankshaft (or 
transmission shaft) rotated to make 
certain that reassembly is correct 


BEFORE completing the reassembly 
and installation. 
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Fig. 2-37—Method of measuring eccentri- 
city with crankshaft mounted between lathe 
centers using a dial indicator. 





Fig, 2-39 — The front brake hand lever 
should never contact the hand grip. 
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FRAME AND COMPONENTS 


BRAKES 


Front and rear brake action should 
be checked each time before the mo- 
torcycle is ridden. The front brake 
hand lever should never be com- 
pressed against hand grip even with 
brake fully applied. Normal minimum 
suggested clearance (as shown in Fig. 
2-39) is approximately % inch with 
front brake locked. Adjustment is ac- 






Fig, 2-40—Some models are provided with 
an adjustment nut as shown at end of 
frant brake cable. 






Some ; ont and rear brakes are 
adjusted at cable guides shown at. (B) 
after locknut (A) is loosened. 





Fig. 2-42—Rear brake pedal should nor- 
mally lock rear wheel when compressed 
approximately 7s inch. 

Yi 7 7 






Fig. 2-43—An adjuster nut is provided at 
end of rear brake rod on some models as 
shown. Adjustment of other models may 
be similar to front wheel shown in Fig. 
2-41. 
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complished at cable adjusters shown 
in Fig. 2-40 and Fig. 2-41 or at hand 
lever end of cable. Rear brake pedal 
should be compressed approximately 
e inch (as shown in Fig. 2-42) with 
rear brake locked. Adjustment is nor- 
mally accomplished as shown in Fig. 
2-41 or 2-43. 





Fig, 2-44—Exploded view of simple rear 
brake assembly. Front brake may be simi- 
lar, Lever (1) is actuated by controls and 
turns cam (2) expanding shoes (3) against 
drum (4). 





When adjusting brakes, setting 
should not be so tight that wheels 
are hard to turn with brakes released. 
Typical exploded views of brake as- 
semblies are shown in Figs, 2-44, 2-45 
and 2-46. 

On dual cam brakes, rod (5—Fig. 
2-45) should be adjusted as follows: 
Disconnect brake cable from lever 
(1F) and remove connector pin (6). 
Adjust length of connector rod (5) 
until holes from pin (6) in lever (1F) 
and connector rod (5) are aligned 
without moving levers (1F and 1R). 
Reinstall pin (6) and adjust control 
cable. 


CHAIN 


Servicing drive chains consists of 
cleaning, lubricating, tightening, 
aligning and replacement. Improper 
maintenance and neglect not only 
shortens chain life but also contributes 
to sprocket wear. 





Fig. 2-45—Exploded view of dual cam (full self-energizing) front brake assembly, This 

type is used on rear on some models, Front lever (1F) is actuated by hand control lever 

and turns cam (2F) expanding brake shoe (3F). Rod (5) connects the two levers to- 
gether so that rotation of lever (1F) will also rotate lever (1R). 





Sprocket 
. Drive plate 
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Fig. 2-46—On some models, the rear wheel can be removed without disturbing rear 
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sprocket (1). Lugs on drive plate (2) fit into coupling (4) in wheel. 
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Fig. 2-47—The lubricant must work between 
the plates to enter bearing areas (white 
arrows) on each side of bushing. Occa- 
sional immersion is the only satisfactory 
way of assuring complete lubrication. 





Fig. 2-48—Chain pitch (A) must exactly 

equal sprocket pitch (B) to prevent exces- 

sive wear on bearing edge of sprocket 
tooth (C). Refer to text. 


The rear chain should periodically 
be removed and cleaned then lubri- 
cated with a commercial chain grease. 
Lubricant for the bushing area (White 
Arrows—Fig. 2-47) must work into 
bushing between the close fitting side 
plates and immersion is the most satis- 
factory way of assuring complete lu- 
brication. Most of the chain lubricants 
require heating to thin the grease and 
allow the lubricant to enter all sur- 
faces of the chain. 

Sprocket tooth profile is precisely 
ground to fit the roller diameter and 
chain pitch, Refer to Fig. 2-48. When 
chain and sprocket are new, the chain 
moves around the sprocket smoothly 
with a minimum of friction, and the 
load is evenly distributed over sev- 
eral sprocket teeth. Wear on pins and 
bushings of a roller chain results in 
a lengthening or “stretch” of each 
individual chain pitch as well as a 
lengthening of the complete chain. 
The worn chain, therefore, no longer 
perfectly fits the sprocket. Each roller 
contacts the sprocket tooth higher up 
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Fig. 2-49——The recommended rear chain free play (FP) is listed in the table preceeding 
each maintenance section. Inset shows correct master link installation. 


1, Adjuster 





Fig. 2-50—Exploded view of typical single 
row drive chain. 


on the bearing area (C) and that 
tooth bears the total load until the 
next tooth and roller make contact. 
Chain wear will therefore quickly re- 
sult in increased sprocket wear. 

As a rule of thumb, the chain should 
be inspected periodically and renewed 
whenever chain stretch exceeds 2% 
(or %-inch per foot). Check sprockets 
carefully for wear if chain wear is 
substantially greater than 2%, and 
renew sprockets if in doubt. Sprocket 
wear usually shows up as a hooked 
tooth profile. A good test is to fit the 
sprocket to a new chain. Wear on sides 
of sprocket indicates misalignment. If 
sprockets must be renewed because 
of wear, always renew the chain. Early 
failure can be expected if a new 
chain is mated with worn sprockets 
or new sprockets with a worn chain. 

The rear chain is usually tightened 
by an adjuster similar to the one 


2, Adjusting nut 





Fig. 2-51—The rear chain should be ad- 
justed to provide correct chain alignment 
as shown in the right view. 


shown at (1—Fig. 2-49) located at 
each end of the rear axle. The ad- 
juster located on the side of the chain 
provides most of the chain tightening, 
however every time the chain free 
play is adjusted, the sprocket align- 
ment must also be checked. Improper 
alignment will subject the chain to 
side load and rapid wear and sprocket 
will show wear on sides of teeth. Free 
play should be measured midway he- 
tween sprockets as shown at (FP— 
Fig. 2-49). Recommended rear chain 
free play is listed in the table pre- 
ceding MAINTENANCE section of 
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each model. Adjusters on both sides 
of axle should be tightened to pro- 
vide correct free play and align 
sprockets. Refer to Fig. 2-51. 

Adjustment procedure for primary 
chain on models so equipped is out- 
lined in MAINTENANCE section for 
that model, 


WIRE WHEELS 


Particular attention should be ap- 
plied to the maintenance of wire 
wheels. Spokes should be checked 
for tightness periodically and any 
missing, bent or broken spokes re- 
newed. The condition of the wheel 
hub should also be noted. The load of 
the motorcycle and rider is taken by 
the top spokes as the wheel revolves. 
Each spoke is designed to accept a 
part of the load, but as spokes are 
damaged, an unequal amount of the 
load is carried by other spokes which 
may eventually cause wheel failure. 

Spoke tightness should be checked 
occasionally by gently hitting a metal 
object, such as a screwdriver, against 
each spoke. If the spokes are tight- 
ened evenly, each spoke, when hit, 
will produce a sound with a pitch 
approximately the same as the rest 
of the spokes. Tighten spokes with a 
spoke wrench until the same approxi- 
mate pitch is heard on all spokes. 

Single spokes may be renewed 
without dismounting wheel if rim and 
hub are not damaged. Release a small 
amount of air but do not flatten tire. 
Remove hooked end of spoke from 
hub, cut spoke to remove it if not 
already broken. Unscrew spoke from 
nipple being careful not to force nip- 
ple into rim. Insert replacement spoke 
through hub and attach to nipple. 
Spoke may be slightly bent on instal- 





Fig. 2-52—Inner spokes (B) and outer 


spokes (A) may have different radius 


bend at head. 
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lation but should pull straight when 
tightened. New spoke should be 
checked for tightness after a few 
hours of run in time. 

Most wheels are equipped with two 
different types of spokes, commonly 
called inner and outer spokes (Fig. 2 
—52). Outer spokes (A) tend to have 
more of a right angle bend while in- 
ner spokes (B) have a smaller angle 
bend. Inner and outer spokes are 
identical on some wheels but on units 
where the spokes are different they 
must be installed correctly. 

If rim is bent or hub is broken, it 
will be necessary to remove and dis- 
assemble wheel. Before dismantling 
wheel, pay special attention to pat- 
tern of spoke lacing. There are sev- 
eral ways to lace wheels and some- 
times wheels will be laced two dif- 
ferent ways on the same motorcycle. 
When dismantling wheel, segregate 
inner and outer spokes and place 
spoke nipples in a container of light 
oil or solvent to aid reassembly. 

Place hub on work bench and in- 
stall outer, then inner spokes of top 
rib on hub (Fig. 2—53). Carefully 
invert hub and install remaining 
spokes. Placing hub close to edge of 
work bench will ease installation 
(Fig. 2—54). After installing all 
spokes and placing them in the ap- 
proximate pattern they will be in, 
place wheel rim in position. 

Examination of rim will show that 
spoke holes are drilled at various 





Fig. 2-53—Place inner and outer spokes 
in one side of rim and then invert wheel 
and install remaining spokes. 





Fig. 2-54—Positioning hub near edge of 
bench will ease spoke installation. 
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angles to match different angles at 
which spokes meet wheel. 

Working with one row at a time, 
install all spoke nipples one or two 
turns or just enough to hold them in 
place. Wheel is ready to be trued. 

Mount wheel on an axle and place 
in a vice or a suitable stand that will 
allow wheel to rotate freely. Begin 
by gradually tightening inner spokes 
a few turns at a time, constantly 
checking for eccentricity. Gradually 
decrease the amount each spoke is 
tightened each revolution of the 
wheel. High spots on rim may be iso- 
lated by gradually moving a grease 
pencil or other marker toward rim 
from outside. Loosen spokes opposite 
high spot %-turn each and tighten 
spokes next to high spot 14 turn 
each. Wipe away mark and recheck. 

When all eccentricity is removed, 
gradually tighten outer spokes in the 
same manner. Bring marker in from 
side to check for side-to-side play. 
Loosen spokes pulling rim off center 
and tighten adjacent spokes to help 
bring rim toward center. When wheel 
is completely aligned strike each 
spoke with a small metal object to 
make certain that none have been 
left loose. 

Any portion of spoke protruding 
past nipple into rim should be ground 
off to prevent tire damage. 









Fig. 2-55—Move grease pencil from inside 
to detect out of round condition. 
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Fig. 2-56—Move grease pencil from side 
of rim to detect side to side play. 
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Procedures and specifications for 
modifying individual engines are in- 
cluded in some of the engine service 
sections. These modifications may be 
accomplished with varying degrees of 
success. Before any alterations are 
started, several things must be con- 
sidered. 

1. The life of an original production 
engine is usually longer (if main- 
tained properly) than a modified 
engine. 

2. Clearances and settings for all parts 
must be maintained more closely 
on modified engines than on orig- 
inal ‘production engines, not only 
to increase performance but to pre- 
vent extensive damage. 

3. It may be necessary to change 
drive ratio and in some cases en- 
tire assemblies in the drive train 
in order to operate the engine at 
its “tuned” RPM range or to insure 
the life of drive train components. 

4. Under NO circumstances should 
work be started without a thorough 
knowledge of what and why it is 
being done. 

5. Make certain that the correct tools 
are used. Port modification, etc; 
may result in less power and/or 
destruction of an engine if improp- 
erly or carelessly done. 

6. Any modification will void manu- 
facturer’s warranty. 

The data included in the individual 
engine service sections is generally 
not the ultimate in modifications and 
is not intended to be. The changes 
listed are made available only after 
the manufacturer has completed ex- 
tensive tests and is convinced the 
modifications are safe and practical. 

Many motorcycles can be modified 
to increase performance for the type 
of riding for which it was designed; 
however, it is more difficult to 
change its intended use (such as a 
trials model into a road racer). 

The following outlines commonly 
used modification. Modification may 
be accomplished on some models by 
altering original parts or by installing 
different parts available from the 
manufacturer or other source. In 
many cases, all modifications will not 
be necessary or recommended. 


SPARK PLUG 
A colder (heat range) spark plug 
than original equipment should usu- 
ally be installed. The spark plug 
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Fig. 3-1—Some fuel mixtures can be used 


successfully, but be careful when 


experimenting. 


should be the coldest which can be 
run without fouling. Under racing 
conditions, the correct spark plug will 
depend upon ambient temperature, 
length of race and type of race as 
well as the engine condition and 
type. The correct heat range may be 
too cold for operation until engine 
has been started and warmed up. If 
the correct plug for racing conditions 
fouls before engine reaches normal 
temperature, use a hotter plug (such 
as original equipment type) to start 
and warm up the engine. If the spark 
plug is too cold, the plug will foul 
without causing excessive damage; 
however, the engine may be damaged 
if plug heat range is too high. 

Make certain that the correct reach 
(thread length) and thread type (SAE 
or ISO) is selected. In some cases, it 
may be necessary to install different 
thickness spark plug gasket or two 
gaskets in order to have correct heat 
range and reach. Booster gap spark 
plugs are not recommended for most 
racing applications. 


FUEL SYSTEM 

The fuel system should receive 
careful consideration. Make certain 
that fuel fittings, lines and filters do 
not restrict fuel flow causing lean 
mixture at high speed. 

If a different carburetor is in- 
stalled, extreme care should be ex- 
ercised. It is possible to install a car- 
buretor that is too large on most en- 
gines. Some carburetor changes will 
cause ‘flat spots” at various RPM, 
loss of torque (especially at low 
RPM), hard starting or extensive en- 
gine damage from incorrect fuel-air 
mixture. When selecting a different 
carburetor, make certain that it is 
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correct for your application. Carbure- 
tor and engine manufacturers are usu- 
ally very helpful. 

When adjusting mixture, a slightly 
rich setting is more desirable than a 
lean mixture. Check condition of fuel 
filters and fuel lines if mixture can 
not be set too rich at high RPM. 
Air leaks in crankcase will also 
cause lean mixture, especially at low 
RPM. 

Fuels other than gasoline or addi- 
tives for use with gasoline should be 
used with extreme caution. A great 
many different chemicals will aid 
performance, but many increase en- 
gine temperature and/or require a 
much richer fuel to air ratio. Some- 
times the standard fuel lines will not 
supply enough volume, drilled pass- 
ages and jets must be enlarged and 
some fuels will corrode or otherwise 
damage fuel system parts. Several 
commonly used fuels will not mix 
with petroleum based oils and some 
require the use of an ester to mix 
with a lubricant. 


IGNITION SYSTEM 

Various ignition system changes 
are possible, including total loss bat- 
tery ignition, capacitor discharge, en- 
ergy transfer, etc. The system that 
seems to work for one engine tuner 
with one make (or model) of engine 
in one type of race may not be at all 
satisfactory to another. One thing 
common to all systems used for rac- 
ing is that the ignition system must 
be maintained in much better condi- 
tion than required for lower speed, 
lighter load applications. 

On most engines, the original pro- 
duction timing will be correct or 
nearly correct. If ignition timing is to 
be advanced beyond original setting, 
begin with the original setting then 
slowly and carefully experiment with 
different timing. Excessive spark ad- 
vance can destroy an engine very 
quickly. 


CYLINDER HEAD 

The cylinder head should usually 
be modified. The effective compres- 
sion ratio is determined by displace- 
ment when the piston closes the ex- 
haust port, not total displacement 
when piston is at Bottom Dead Cen- 
ter. If the exhaust port is raised, the 
effective compression ratio will be 
lowered and power may decrease if 
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Fig. 3-2—Drawing showing typical cylinder 

heads. Type "A" has squish area (S) only 

on one side. Type "B", sometimes called 

a trench type head, has squish areas (S) 

on two sides. Type "C" is hemispherical 

with squish area (S) completely around 
edge. 





Fig. 3-3—If the cylinder head is milled, the 

squish area (S) must be changed also. 

Clearance between piston and squish area 
should be the same as original. 


the cylinder head is not changed also. 
Some cylinder heads are manufac- 
tured to be used in combination with 
the raised exhaust port. If these cyl- 
inder heads are used on standard 
cylinder (with lower exhaust port), 
the edge of cylinder (C—Fig. 3-2), 
may decrease. 

Many cylinder heads have a squish 
area (part of the cylinder head is 
very close to piston at Top Dead Cen- 
ter). The part of the cylinder head 
closest to piston may be all around 
the edge of cylinder (C—Fig. 3-2), 
only one side of cylinder (A) or on 
two sides (B). The squish area is pro- 
vided to cause turbulence of the gas- 
eous mixture for more complete 
burning. It is very important that 
the original clearance between low 
part of cylinder head and piston be 
maintained if the cylinder head is 
modified. If only the lower surface 
of cylinder head is milled, the piston 
will probably hit the cylinder head. 
If the squish area is also machined, 
but not enough material was re- 
moved (resulting in too little squish 
clearance), the engine may not run 
properly because of localized hot 
spots and/or trapped pockets of the 
gaseous mixture. Squish area should 
usually be machined to follow the 
original contour and clearance. Make 
certain that squish clearance is con- 
tinued to the edge of the cylinder 
bore. 

It is not necessary to polish the 
combustion chamber surface to a mir- 
ror finish; however, all sharp edges 
should be removed to prevent hot 
spots which might cause pre-ignition. 
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Fig. 3-5—A pattern of the original ports in cylinder should be made before changing 
any of the openings. Radii of the corners and edges are difficult or impossible to draw 
in the cylinder without a pattern. 


CYLINDER 


Use extreme caution when modify- 
ing the cylinder in any way. The in- 
let, transfer and exhaust ports and 
passages are carefully designed and 
manufactured originally, and even 
more care should be exercised when 
changing them. The gases are timed 
by the vertical location of the ports 
in cylinder wall. Direction and veloc- 
ity of flow is controlled by the width 
of ports and size and shape of the 
passages. If modification is sloppy or 
incorrect, power may be less than 
with original cylinder. 

Carefully inspect the removed cyl- 
inder. Note the cylinder material and 
condition of cylinder bore. The three 
types of cylinders generally used are 
cast iron, aluminum with iron sleeve 
and aluminum with hard chrome 
plating in bore. A worn out or dam- 
aged cylinder should not be modified 
unless it can be repaired. If cast iron 
or aluminum with cast iron sleeve 
type cylinder is to be rebored to 
larger size, the cylinder should be 
resized before modifying ports. Refer 
to PISTON paragraphs for fitting pis- 
ton. 

Modification of cylinder made of 
cast iron or aluminum with cast iron 
sleeve can be accomplished by using 
a rotary grinder if carefully done. 
Work slowly and carefully, using as 
fine a stone as practical. A stone 
which is too coarse will have a ten- 
dency to work into one area, will be 
difficult to control and will result in 
rough irregular shapes. On some 
models with aluminum cylinder and 
cast iron sleeve, the cylinder can be 
heated, old sleeve removed and new 
chilled sleeve pressed into place. 
Make certain that all ports and pas- 


sages are aligned when installing new 
sleeve. 

Aluminum cylinder with hard 
chrome bore is normally found on 
higher performance models and ex- 
tensive modification is not necessary. 
If any changes are made, be especi- 
ally careful or the chrome plating 
will be ruined and the cylinder will 
be useless. DO NOT bore or hone alu- 
minum cylinder with hard chrome 
plated bore. Additional clearance be- 
tween piston and cylinder can be ac- 
complished by carefully finishing the 
piston. Refer to PISTON paragraphs 
for fitting piston to cylinder. If small 
amounts of material from piston have 
stuck to chrome cylinder bore, they 
can be removed by hand sanding. 
Very carefully sand diagonally as 
shown in Fig. 3-13. Using #400 or 
#600 sandpaper with oil or gasoline. 
Sand only by hand and stop when 
piston material is removed. DO NOT 
DAMAGE the chrome plating. 


Before any grinding is done, ex- 
amine original ports and note loca- 
tion, size and shape. Location and 
shape of ports can be transferred to 
paper positioned in cylinder bore and 
gently pressed against all of the port 
openings and top and bottom edges of 
cylinder bore. Be sure that paper 
does not move or an incorrect pattern 
will result. If carefully done, the re- 
moved paper should be marked sim- 
ilar to Fig. 3-5. All suggested radii 
are difficult (or impossible) to draw 
in the cylinder and if first drawn on 
paper pattern can be more easily 
transferred to the cylinder. 

Changes in port sizes and shapes 
should be drawn on inside of cylinder 
bore before grinding. Coat the area 
where changes are to be made with 
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Fig. 3-6—Increasing the width of inlet 
port will only increase size and will not 
change timing. The lower edge (NR) 
should usually be rounded or beveled to 
prevent piston skirt from catching. 
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Fig. 3-7—Raising the exhaust port in cylin- 
der will cause port to open sooner. If port 
modifications are incorrect, rings will prob- 
ably catch and cause extensive damage. 
Radius (S) at sides and rounded edge 
(ER) quide rings back into grooves. 


machinist dye or similar material, 
then scratch lightly through the 
coating to show material to be re- 
moved. In most cases, a pattern of the 
modified port will facilitate marking. 

The inlet port and exhaust port are 
usually the easiest to work with and 
should be done first. On loop sca- 
venged engines, modification to only 
one of the transfer ports and/or pas- 
sages (or unequal modification to all 
transfer ports and passages) will pre- 
vent correct balance and possibly di- 
rection of the incoming fuel-air mix- 
ture. The result is usually reduced 
power and increased fuel consump- 
tion. 

The inlet port (IN—Fig. 3-5), on 
piston ported models, is opened as 
the piston skirt moves toward the 
upper part of the cylinder. Advanced 
inlet timing (open sooner) and in- 
creased duration (stays open longer) 
can be accomplished on most models 
by cutting part of the piston skirt 
off. Lowering the bottom edge of 
port will also advance inlet timing 
and increase duration and is some- 
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Fig. 3-8—Raising the transfer ports will 
cause ports to open sooner. Angles of pas- 
sage (A) and port (TA) direct fuel into 
cylinder and should be closely maintained. 


e S 
Fig. 3-9—If manufacturer recommends cut- 
ting the piston (N) to advance transfer 
port timing, use extreme care. Depth of 


cut will weaken piston and possibly dam- 
age piston rings. 


times recommended. Advancing inlet 
timing on piston ported engines will 
also cause the port to close later re- 
sulting in less compression in the 
crankcase. Changing the width (Fig. 
3-6) of inlet port only increases size. 
On most models, the lower edge of 
inlet port should be rounded slightly 
(NR) to prevent the piston skirt from 
catching on edge. 

The inlet passage from carburetor 
to inlet port should be smoothed and 
in some cases be enlarged. Make cer- 
tain that carburetor, gaskets, heat 
shields, adapters, etc. are all aligned 
and passage through these parts and 
into inlet passage is smooth. Any mis- 
alignment will cause turbulence and 
restriction resulting in less power. 

The exhaust port (EX—Fig. 3-5) is 
often raised and enlarged (width in- 
creased). Certain precautions must be 
taken or results will be totally un- 
satisfactory. Raising the exhaust port 
will cause it to open sooner and close 
later. While this is often desirable, 
raising the port will decrease com- 
pression of the fuel-air mixture be- 
fore ignition, decrease the length of 
time for burning after top dead cen- 
ter and decrease the length of the 
power stroke. Within limits and with 
other modifications, raising the ex- 
haust port can sometimes increase 
power. The limits suggested by the 
manufacturer should usually be con- 
sidered the safe maximum. If width 
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Fig. 3-10—Sometimes a spacer (S) is in- 
stalled below cylinder to raise the transfer 
ports. Be sure to note that all ports (inlet 
and exhaust as well as transfer ports) will 
be raised. A second gasket. (G2) should 
be used below spacer and combined thick- 
ness of spacer (S) and gasket (G2) is 
the amount that cylinder is raised. The 
amount that cylinder is raised should be 
machined from top of cylinder (M). 


of exhaust port is increased, the pis- 
ton rings may expand into and catch 
in the port. On some engines, the ex- 
haust port is bridged to hold the 
rings, on some of the top edge is 
rounded or beveled (ER—Fig. 3-7) 
and on some the sides of the ports 
are tapered or round (S) to guide the 
ring back into the grooves. Many en- 
gines use a combination of ways to 
hold and guide the rings out of the 
exhaust port. Extensive damage is 
sure to result if the rings catch in 
the exhaust port and the engine will 
probably not run long enough to de- 
termine whether power was increased 
or not. Width should not be increased 
beyond suggested limits. 

The transfer ports (TP—Fig. 3-5) 
are usually difficult to reach in order 
to modify and the transfer passages 
(usually cast with the cylinder) are 
even more difficult. Some suggest 
that the piston be notched (Fig. 3-9) 
or spacer (S—Fig. 3-10) be installed 
between cylinder and crankcase as 
alternate methods of advancing trans- 
fer port timing. The method sug- 
gested in the individual engine sec- 
tion should be followed. If the trans- 
fer ports and passages are reshaped; 
be sure that they are all alike and 
correct. The angle (A—Fig. 3-8) of 
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the inlet passage and port (TA) de- 
termines the direction of the fuel-air 
charge entering the cylinder if in- 
correct, fuel will be wasted and the 
cylinder will not be cleared of old 
gases. The transfer passage in crank- 
case, gasket, cylinder, and sometimes 
piston skirt, should be matched to 
provide smooth, nonrestrictive flow. 
Refer to Fig. 3-11. 

Modifications to cylinder such as 
addition of transfer ports (fifth port- 
ing, gully porting, etc.) should usu- 
ally be discouraged. When performed 
by an experienced shop, these modi- 
fications may increase performance, 
but should be considered risky. 


PISTON 
Special performance pistons, using 
thin rings, “L” rings, etc. are avail- 
able from many sources including 


some of the engine manufacturers. 
The rings used on high performance 
pistons are designed to resist flutter- 
ing at high engine speeds. If the spe- 
cial pistons and rings are available, 
installation is usually advisable. 





Fig. 3-11—The cylinder should match with 
crankcase openings. Arrows indicate loca- 
tions of possible misalignment. 





Fig. 3-11A—All bearings should be re- 

moved when correcting misaliqnment of 

passages. Make certain that all parts are 
completely cleaned before assembling. 
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Fig. 3-12—Some pistons desiqned for high 
speed operation use an "L" shaped ring. 
Cutting bottom edge of piston skirt (S1) 
off will cause inlet port (IN) to open 
sooner. Slot (W) in lower edge of piston 
should match with similar openings in cyl- 
inder with piston at Bottom Dead Center. 


NOTE: Never install chrome plated 
rings in chrome plated cylinder bore. 
Do not install “L” ring and piston in 
cylinder bore which has been oper- 
ated with standard type ring unless 
cylinder is rebored to remove old 
ridge. 

On most engines with piston port 
inlet, the inlet timing is advanced and 
inlet duration increased by removing 
part of the piston skirt (SI—Fig. 3- 
12) that covers the inlet port. Only 
a small amount of the lower edge 
should be removed on most engines. 
If piston is marked for installation in 
the cylinder (nearly all are marked), 
make sure that piston is cut correctly. 
If the piston has windows (W) in 
lower edges which align with the 
lower end of transfer passages, they 
should not partially block the pass- 
ages. After cutting the piston, be sure 
to round off all sharp edges and cor- 
ners. 

Any modifications to piston (weld- 
ing, drilling holes, etc.) should be 
considered risky. Some modifications 
involving these techniques may be 
successful when accomplished by ex- 
perienced personnel but should not 
be attempted without considering the 
risk. 

The piston to cylinder clearance on 
high performance engines should usu- 
ally be more than on standard pro- 
duction models. If cylinder material 
was originally cast iron and was 
changed to aluminum with hard 
chrome bore, the clearance when cold 
may be less. 

The piston should be fitted as fol- 
lows, if new piston and/or cylinder 
is installed: Run the machine at par- 
tial RPM and partial load for a short 
time (approximately 5 to 10 minutes), 
then remove cylinder and piston. 
Check the piston for any localized 
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Fig. 3-13—Refer to text for fitting piston 
to cylinder (A) and for removing material 
transferred to cylinder bore (B). 


high spots which is indicated by pol- 
ished (bright) surface. If the piston 
contacts cylinder wall it will be pol- 
ished. Smooth any polished surface 
of piston carefully by hand using 
#400 or #600 sand paper. Refer to 
B—Fig. 3-13. Also check the cylin- 
der for deposits of aluminum trans- 
ferred from the piston. If deposits are 
present, sand diagonally as shown at 
(A—Fig. 3-13) very carefully using 
#400 or #600 sandpaper with oil. 
Sand only by hand and stop when 
piston material (aluminum) is re- 
moved. Thoroughly clean and reas- 
semble. The machine should be run 
(gradually increasing RPM and load), 
disassembled, checked and fitted 
(sanded) as many times as required 
to perfectly fit the piston to cylinder. 
Do not remove too much material 
from piston at one time. Do not run 
engine too long, too fast or at too 
much RPM and load. The preceding 
is in addition to the normal piston 
fitting to provide a more controlled 
break-in, not as a substitute for fit- 
ting the piston to cylinder at initial 
assembly. 

Piston damage can be caused by 
incorrect piston to cylinder clearance, 
improper lubrication, incorrect ring 
clearances, incorrect ignition timing, 
detonation, incorrect fuel-air mix- 
ture, pre-ignition, incorrect piston to 
cylinder head clearance, incorrect 
shape or size of ports, etc. As many 
safety precautions as possible should 
be taken when first running, such as 
slightly rich fuel-air mixture slightly 
rich lubrication, ignition timing not 
overly advanced, installation of cold 
plug. As running time increases, the 
optimum settings can be established. 


ROTARY VALVE 

The rotary inlet valve can be modi- 
fied to provide different opening and 
closing than standard; however, sev- 
eral precautions should be noted. 

Use extreme care when modifying 
a standard rotary valve. The valve 
may be weakened and (especially if 
operated at higher than standard 
rpm) valve may fly apart causing 
extensive damage. Some motorcycle 
manufacturers (and other sources) 
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Fig. 3-14—The rotary valve opening be- 

gins when passage in crankease (A) and 

passage in rotary valve cover (B) are 

both uncovered. Round port openings such 

as shown at (B) cause more gradual open- 

ing and closing tion square port as shown 
at ° 





Fig. 3-15—The rotary valve is closed when 

one of the ports is completely covered. 

Usually opening (B) in rotary valve cover 
is smaller and is the first covered. 


offer rotary valves with timing (cut- 
away) different than standard. These 
high speed rotary valves usually op- 
erate more safely than modified stan- 
dard units. 

The rotary valve is sandwiched be- 
tween the crankcase and a cover. 
Inlet opens when rotary valve be- 
gins to uncover both openings (in 
crankcase and rotary valve cover). 
Refer to Fig. 3-14. Valve is closed, 
when one of the openings (usually 
the opening in rotary valve cover 
first) is completely covered by the 
rotary valve. Refer to Fig. 3-15. 

Changing the width of openings in 
crankcase and rotary valve cover can 
change the inlet timing. Changing the 
height of the openings can prevent 





Fig. 3-16—Horsepower may be increased 


without an increase in noise. View of 
“Hooker Exhaust Tuner" with fiberglass 
wrapped perforated stinger core. 


valve from sealing. Careful matching 
of port openings in crankcase and 
rotary valve cover to each other and 
to the rotary valve may result in bet- 
ter performance. 


SEALING 

Many products are available for 
sealing around grommets, wires, hoses 
and covers to prevent entrance of 
water and/or dust. For many types 
of riding, it is advisable to raise the 
entrance for air to the carburetor 
(air cleaner), ignition compartment 
vent, transmission vent and clutch 
compartment vent. Hoses attached to 
the vent tubes can be routed to a 
higher location. 


EXHAUST TUNING 

One of the most interesting and 
effective tools for tailoring the per- 
formance of a two stroke engine is 
the “Tuned Exhaust” or “Expansion 
Chamber”. Technically, the two terms 
are not interchangeable, but because 
of common usage they have come to 
have a similar meaning. A third term 
related to exhaust design but not in- 
terchangeable with the other two is 
“Silencing”. It might be worthwhile 
at this point to briefly define the 
terms as they are used here. 

EXPANSION CHAMBER. There 
are three reasons why the exhaust 
gases of a two stroke engine are not 
released directly into the atmosphere. 
Two of these reasons, “Noise Control” 
and “Flame Suppression” apply to the 
entire family of engines whether they 
are two stroke, four stroke or rotat- 
ing combustion type. The third rea- 
son “Performance Improvement” ap- 
plies mainly to two stroke engines. 
Any enclosed area including a muf- 
fler or silencer, into which the ex- 
haust empties is properly called an 
expansion chamber. But in common 
usage the term applies mainly to 
those units which improve perfor- 
mance. 

A TUNED EXHAUST carries the 
performance oriented expansion 
chamber one step further and makes 
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use of the reflected sound wave to 
further improve performance. 


MUFFLERS are expansion cham- 
bers which quiet exhaust noise. Most 
motorcycle standard exhaust systems 
are carefully matched to the engine 
in order to increase power as well as 
reducing noise level. Removal of 
muffler or muffler parts (baffles) 
will nearly. always decrease perfor- 
mance. Some racing expansion cham- 
bers are designed with a silencer 
built in the outlet pipe (stinger) or 
with provision for adding a silencer 
to the outlet pipe. 


OPERATION. In the exchange 
cycle of a two stroke engine, the ex- 
haust gases are removed from the 
cylinder and the cylinder recharged 
from the crankcase for the next cycle. 
Efficiency and power will be greatest 
when this exchange is completed at 
the highest possible cylinder pressure 
as the exhaust ports close. It should 
be remembered that, at 6000 rpm the 
complete operating cycle occurs 100 
times a second and the exchange 
cycle occupies only about 60% of the 
total cycle. Therefore the exchange 
takes place in the smallest fraction of 
a second. 


During the exchange cycle of an 
engine equipped with an expansion 
chamber, several events occur simul- 
taneously; a rise of pressure in the 
expansion chamber, the exchange of 
gasses in the cylinder, and the lower- 
ing of pressure in the crankcase. If 
the first and last events are properly 
balanced, complete exchange of gases 
is accomplished at a pressure equal 
to or above ambient atmospheric 
pressure. The higher the pressure (or 
the denser the fresh charge) the 
greater the horsepower output. If the 
expansion chamber is too small, im- 
properly designed, or the outlet par- 
tially blocked, there will be incom- 
plete exchange of gases in the cyl- 
inder, some exhaust gas will remain 
and output will suffer. If the expan- 
sion chamber is too large (not de- 
signed for the engine) no improve- 
ment is gained. f 


It should be remembered that a 
cylinder ported engine is symmetrical 
in design. An exhaust port that is un- 
covered at 110° after TDC on the 
power stroke will be closed 110° þe- 
fore TDC on the compression stroke. 
The exhaust port must open before 
the transfer ports, and therefore must 
close after the transfer ports close. 
“Exhaust Tuning” attempts to hold 
the pressure in the cylinder above 
that of the outside air when the ex- 
haust ports close to trap the charge. 
The principle involve is the same as 


259 


Speed Tuning 





Fig. 3-18 — Advetised horsepower and 

torque curves of a 250 ce single cylinder 

motorcycle showing performance variations 
obtainable. 


that which produces the echo when 
sound is directed toward a distant 
object. When the exhaust port opens 
on a two cycle engine, the escaping 
gases create an explosive noise which 
enters the expansion chamber with 
the exhaust gas. The main force of 
the sound wave travels straight out- 
ward until it escapes or is reflected by 
the expansion chamber walls. A 
TUNED exhaust returns the reflected 
sound wave to the exhaust ports 
while the ports are still open and 
after the transfer ports have closed. 
The sound wave is accompanied by a 
pressure rise which reverses the out- 
flow of scavenging gases at the ex- 
haust ports as they are closing, thus 
increasing the density of the fuel 
mixture in the cylinder. Exhaust tun- 
ing is effective through a relatively 
narrow range of engine operation and 
the area of improvement can be de- 
tected from the sound and feel of 
engine performance. To be fully ef- 
fective, exhaust tuning should be ac- 
companied by other changes, includ- 


2 
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Fig. 3-19—The expansion chamber shown 


can be welded together of separate pieces. 
Specifications for header pipe (1), diver- 
aent cone (2), chamber body (3), con- 
vergent cone (4) and stinger (5) are 
included in text for individual models. 


ing carburetion, port timing and in- 
duction. Fig. 3-18 shows that adver- 
tised performance curves of a stock 
and factory tuned 250cc single cylin- 
der motorcycle engine. The effect of 
tuning is most apparent by the re- 
verse bend of the torque curve at 
5000 rpm and by the wide diver- 
gence of the two horsepower curves 
at the upper end. 


CONSTRUCTION. Specifications 
are included in specific Speed Tuning 
sections for building expansion cham- 
bers for individual models. Construc- 
tion is sometimes difficult; however, 
units are available which are ready 
to bolt onto many popular motorcycle 
models. Some of the expansion cham- 
bers available are manufactured from 
stampings (Fig. 3-19A) which permit 
the chamber to curve smoothly 
around engine and frame components 
without causing restrictions. 

Others are manufactured from 
cones and cylinders which are welded 
together to create the expansion 
chamber (Fig. 3-19). 


SPECIAL NOTES 


It is important that all screws and 
nuts be secured, using safety wire, 
lock plates, lock washers, self-locking 
nuts or locking compound (such as 
LOCTITE). All parts should be 
checked often for security. 
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Fig. 3-19A—Drawing of a typical factory 

expansion chamber. Units are usually 

stamped and conform to fit closely to 
specific models, 


Be extremely careful when filling 
the fuel tank. Filters should be used 
to prevent foreign matter from enter- 
ing tank. Check the fuel filters on 
vehicle at regular intervals and re- 
new units when in doubt, to prevent 
lean mixture from damaging engine. 


SUMMARY 


The expected results of engine 
modifications are more torque and 
more RPM. The materials used to 
manufacture motorcycle engines do 
have a stress limit at which point 
any given part will fail. It is much 
easier to exceed the limits of the 
materials after modification and much 
more caution should be exercised. As 
an example, it may be impossible to 
exceed the RPM limit (Red Line) in 
any gear except first before modifi- 
cation; however after modification the 
RPM limit may be exceeded in the 
lower three gears. It is also possible 
that the suspension components will 
not withstand the increased strains. 

The end result of full race tuning 
is outstanding performance over a 
relatively narrow operating range. 
There will be corresponding sacri- 
fices in service life, operating econ- 
omy, ease of starting and depend- 
ability. 
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9.8819 
9.9212 
9.9606 


10.0000 
10.0393 
10.0787 | 
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I++ 
1 ++ 
++ 
1+ 
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++ 
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10.6693 
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++ 
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10.8268 
10.8661 
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Me esol wll S| 
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10.9449 
10.9842 
11.0236 
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1+ 
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I++ 


11.0630 
11.1023 
11.1417 
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I++ 
1++ 
I++ 
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11.1811 
11.2204 
11.2598 
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++I 
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++I 
++I 
++ 


11.2992 
11.3386 
11.3779 


11.4173 
11.4567 
11.4960 


bic FPI 


i+ +11 
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11.5354 
11.5748 
11.6142 
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1++ 
1++ 
I++ 
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11.6535 
11.6929 
11.7323 
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++I 
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++1 
++1 


l 
I 
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11.7716 
11.8110 





NOTE. The + or — sign indicates that the decimal equivalent is larger or smaller than the fractional equivalent. 
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Closes 





CLEARANCE 


Normal 







The above degree wheel should be 
attached to a suitable stiff backing 
and used to check valve and ignition 
timing. Center hole must be cut out 
and degree wheel can be attached to 
end of crankshaft. Attach pointer to an 
engine bolt and align with degree 
marks. If Top Dead Center is not 
marked, the following procedure may 


INLET VALVE 





For Valve Timing 


°BTDC 







Opens 





°ABDC 


Closes 


Normal 


IGNITION 


2 ADVANCED— 







°BTDC 


POINT GAP 


be used. Insert a depth gage in spark 
plug hole and turn crankshaft 
CLOCKWISE until piston just con- 
tacts the gage. Move the degree wheel 
(crankshaft stopped) until 0 degree 
mark is aligned with the pointer, Turn 
the crankshaft COUNTER-CLOCK- 
WISE until the piston again contacts 


For Valve Timing 


RETARDED— Y 
S$ 










Ye 
°BBDC Bo 





°ATDC 











CLEARANCE 











°BTDC 








the depth gage. Set the crankshaft 
halfway between the two points (in 
the unused angle) which will be TDC. 
Adjust the degree wheel, without 
moving crankshaft, until 0 degree 
mark is aligned with pointer. Later 
maintenance may be facilitated by 
scribing mark on flywheel and crank- 
case to indicate TDC. 
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